Fig.  1.— Home  of  Brick  Mason.  Dietary  Study  No.  648. 


OF  THE 


LIBRARY 


THE  GIFT  OF 


0.1 


190C  taracd  December  23,  1900. 

U.  S.  DEPARTMENT  OF  AGRICULTURE. 
omQi  OP  npHtmiHT  stations— Buuiroi  sa. 

A.  C.  TRUE*  Diiwolor. 

DIETARY  STUDIES  IN  RURAL  REGMS 

IN  VERMONT,  TENNESSEE, 
Ml)  GEOIIGIA. 


BY 


J.  L.  HILLS,  Sc.  D., 

DveeUtr  Vermont  Experiment  SkAimiy 

CHAKLKS  E.  WAIT,  Pii.  D.,  F.  C.  S., 

rn)f()tsor  of  C/innistrij,  Vniversily  of  Tennessee, 

II.  C.  WHITE,  Ph.  D., 
"Tro/uaor  qf  Chemistry  ^  Univergily  of  Georgia. 


WASHINGTON; 

OOYBRNMENT  PRINTINCI  OFFICE. 
1909. 


^  I J  ...  L.y 


Google 


THE  OFFICE  OF  EZFEBIMEHT  STATIONS. 

A.  C.  True,  D.  Sc.,  I>iri««  i4>r. 

E.  W.  Allen,  Fh.  D.»  Awistant  Director  and  Ediii>ruf£xpGriinpiit  Station  Rci-ord. 
0.  F.  Lanq WORTHY,  Pb.  D.,  Chief  of  Nutrition  InvcstigatioRtf. 
I  Bull.  321]  f9\ 


Digitized  by  Google 
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•  U.  S.  Department  of  A(;RicuT/ruHE, 

Office  of  Expekiment  Stations, 
WashiJigton,  D.  C,  Sf-ptemher  4,  1909. 

Sir;  I  have  the  honor  to  transmit  horewitli,  and  to  rccoiiuiieml  lor 
publication  a.s  Bulletin  No.  221  nf  tliis  Ofiicc,  a  report  of  four  dietary 
studies  iji  farmers'  families  in  X  emioTit,  rtirricd  on  by  J.  L.  Hills, 
sixty-four  dietarj'  studies  in  mountain  ii'^auns  ni  Tennessee,  by  C.  E. 
Wait,  and  fourteen  dietary  studies  in  Georgia,  most  of  them  in  rural 
regions,  by  H.  C  White. 

These  investigations,  like  others  of  similar  eliaracter  previously 
reported,  were  undertaken  to  seturt'  data  regarding  the  fond  con- 
sumption and  living  conditions  of  fuiiiilies  in  different  circumstances 
and  surroundings.  Information  of  this  character  is  useful  in  formu- 
lating dietary  standards  and  is  of  decided  value  in  discussing  a  great 
variety  of  qu(\stions  which  pertain  to  the  utilization  a.s  food  of  agri- 
cultural food  products,  both  animal  and  vegetable. 

Acknowledgment  should  be  made  to  Prof.  A.  F.  Gilnian,  of  Mary- 
ville,  Tenn.,  who  in  cooperation  with  Professor  Wait  <  oIlectcd  tlie 
statistics  in  the  Tennessee  dietaries,  to  Prof.  C.  O.  Hill,  of  the  l^ni- 
versityof  Tennefisee,  who  has  rendered  great  service  in  the  analytical 
work,  as  well  as  in  conducting  the  dietaries,  and  to  Prof.  C.  H. 
Snelling  and  Messrs.  S.  S.  Deane,  W.  M.  Hardy,  and  J.  G.  Smith,  of 
the  Uniyersitj  of  Georgia,  who  assisted  in  collecting  data  or  in  the 
analytical  work  of  the  dietary  studies  carried  on  in  Georgia,  and  to 
Doctor  de  Buboeay,  of  Tallulah  Falls,  Ga.,  whose  long  residence 
among  the  mountain  people  enabled  him  to  secure  their  confidence 
and  cooperation  in  the  nutrition  studies. 
RespectfuUy, 

A.  (\  Tkuk, 

Hon.  James  Wilsox, 

Secretary  of  AffricuMure, 
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DIETARY  STUDIES  IN  RURAL  REGIONS. 


DIETARY  STUDIES  IN  VERMONT  FARMERS'  EAMILIES. 

By  J.  L.  HiLU,  Sc. 
Dxracfor  ^  VsnunU  Sxpttvmtnt  Stotoion, 

nrxBODucTiov. 

ConditioDB  vary  so  widely  in  different  sections  of  the  United  States 
that  it  would  be  difficult  to  make  a  definite  comparison  between  the 
dietaiy  habits  of  the  country  as  a  whole  and  those  of  other  parts  of  the 
world.  The  studies  in  this  bulletin  were  planned  to  give  definite 
information  regarding  actual  diets  in  typical  families  of  various 
rural  sections.  They  have  already  proved  of  value  in  the  preparation 
of  a  report  on  "Diet  in  Rural  Regions presented  by  the  Oflice  of 
Experiment  Stations  to  President  Roosevelt's  Commission  on  Country 
Ldfe.  In  that  report  a  general  survey  was  made  of  dietary  conditions 
in  rural  ro^rions,  with  especial  reference  to  their  importance  in  the 
question  of  home  m&king.  It  was  there  stated  that  the  United  States 
has  no  such  general  problem  of  undernutrition  as  now  causes  anxiety 
in  some  nations  of  the  Old  World.  There  are,  however,  regions  where 
dietaiy  conditions  could  be  readily  improved  with  availul)](>  resources, 
and  many  nutrition  problems  are  as  yet  unsolved;  obviously  a 
tliorough  knowled^^p  of  dietary  conditions  must  precede  any  sys- 
tematii-  efTorts  for  ini})r<)vement. 

The  four  following  dictarv  studies  were  inado  by  the  Vomiont 
Exporiment  Station  in  cooperation  with  tho  ()ffi(o  »)f  Experiment 
Stations.  The  first  one  was  made  in  liui iiii;j:lon,  tiie  others  on 
fnrni.s  believed  to  be  tj'picai  ol  the  region  rounci  about.  The  methods 
employed  were  the  same  as  those  used  in  studies  previously  reported 
by  this  Oflice.**  The  usual  inventory  was  made  of  the  kind  and 
quantity  of  all  food  materials  on  hnud  at  the  Ix^j^inninji:  and  end  of 
each  study  and  those  entering  the  kitclien  during  its  course,  and  their 
cost  was  also  noted.  All  kitchen  and  table  wiustes  were  collect€»d 
and  (  are fully  weighed,  samples  of  ainiust  ail  being  preserved  for 
analysis. 

o  U.  S.  Dept.  Agr.,  Office  Expt.  Stas.  Buls.  149, 150, 152,  and  other  bulletins  listed 
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CfiA&ACTEE  ASB  COST  OF  FOOD  JCAT££IAL8. 

The  food  materials  used  in  the  studies  in  farmers'  families  were  to 
a  large  extent  home  grown.  Part  of  the  beef,  the  tropical  fruits, 
dry  and  canned  groceries,  and  butter  were  practically  the  only  ones 
purchased.  In  the  Burlixigton  study  the  meats,  with  the  exception 
of  the  pork,  were  from  the  West,  but  the  milk  and  other  farm  products 
were  mainly  from  neighboring  farms.  The  butter  was  in  all  cases 
obtained  from  local  dairies. 

In  estimating  the  cost  of  food  in  these  studies,  the  price  prevailing 
in  the  nearest  market  at  the  time  of  the  study  was  used  for  the  home- 
grown materials.  This,  of  course,  j^ives  a  cost  far  aboTe  the  actual 
outlay  and  probably  considerably  above  the  real  cost,  could  the 
expenditure  of  labor,  material,  etc.,  in  producing  the  various  articles 
be  measured.  This  discrepancy  seems  unavoidable,  and  it  must  be 
borne  in  mind  in  considering  the  economy  of  the  farm  dietaries. 

COMPOSITION  OF  FOOD  MATERIALS. 

Samples  of  the  majority  of  the  food  materials  used  were  analyzed 
accordmg  to  the  usual  methods,  and  the  results  obtained  were  used  in 
computing  the  nutrients  and  energy  of  the  diets.  The  analyses  repre- 
sent only  the  edible  portions,  and  are  given  in  the  following  table: 

Composition  oj Jood  malcriaU  {edible  portion)  and  ti  aste  analyzed  in  dietary  studies  Noa. 

600  to  SOS. 


Ref.r- 
No. 


1ft 
20 
SI 
17 
14 
16  ' 

'i 

4 

« 

I 

3 

fi  ' 

7 

ft 

9  . 


to  I 

U 

lift' 

13 
13 


Beef; 


DMcription  of  food  nuterla). 


WAtet. 


Nuiftentt. 


Protein. 


I 


Curnotl,  cooktxl  j 

Dried  

Do  ,  

I  [•■art ,  cooked  ' 

ituast.  raw  

Hoiist.  cooWchI.  

8t«»«k,  rump,  nwHllum  tat  

Static,  round.  kNui....*  


Btrak.  rouml,  vi-rylean. 
l>o  


Avpra^  Nos.  4  and  5. 
Sink,  sirloin,  medium  Hit. . 


Do. 
t>o. 
Do. 


Average  No*.  C.  7,  ft,  tad  9. 


Sl«ak,  rookml. 
tut  


A  v«>mi:>v  Xos.  to  and  It. 

i^tnkk.  cix)!;!  !!  

Steak.  Ilamhurx  

Slew  


Per  ctnt. 
44.54 
».I.H.=i 

.•«).  m 
m  :<()  ' 
'M 

Wi.  1 1 
Ah 
70.08 

7i>.  t>7  ' 

7.{.  AS 
415.34 

l».  (il 

4i«;.ao 

IH.35 
W.3S 

«.*(.eft 

43. 2» 

oa32 

55.  Ml 
48.  W  I 
70. 13 
72.  «|  . 


P(T  caU. 
24.  (11 

47.  8'.' 
32.  17 
20  41 

2H.  s: 

92 

2a  SO 

l<>.  (.2 
2<).  2t» 

18.46 
19.47 


r«t. 


Prr  Ctnt. 

■2t).a3 

2.3.S 
(i.  47 
3.99 
!J.(W 
IS.4h 

1.1  m 

8.15 


Cartiohy- 
dmtw. 


Ptrcm, 


Per 


1.90 
1.90 


1.93 
14.36 


cent. 
3.76 
9.75 

13.04 
1.00 
1.29 
1.35 
1.2U 
1.38 

.S2 
I.Oti 


.94 


21.5ft  1 

11.68 

t.42 

26.17 

tt.23 

Its 

21.  S» 

12.  «2 

1.37 

21.78 

7.87 

1.21 

33.61 

9.«0 

t.2> 

&66  1 

19.70 

2.S2 

23.96  ^ 

&64 

1.S7 

'20. 

13.  17 

l.ftS 

27-  :5.s 

21. 10 

2.90 

22.77 

6w26 

1.44 

19.64  ' 

0.17 

1.13 
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Oemporition  of  food  maUrjpU  {t^SMt  portion)  and  watte  anafyted  in  didary  ^tuSu  Not, 

€00  to  tfOf— C'ontinued. 


Refer- 
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Mo. 
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» 

ao 

27 
38 


tl 

n 

33 
34 


3fl 
37 


44 


65 
06 
07 

68 
flO 
70 

n 

as 

84 

53 
54 

55 
50 
47 
iH 
40 
M 
51 
53 
57 
58 
50 
00 
01 
tVJ 

<i.i 

•i4 

7 « 

76a 

7«> 

71 

72 

73 

74 

75 

78 

78a, 

81 

85 
80 
87 


'  ■:  iis  (very  yoailcItinl<  ^  <''."i^'  1 . . .. 
1-  tirrqaartar^oaoiaf  very  fmt,  cooked. 
nin(i(|iartsr(Tii7i«iiiglamb)  

Pork: 

Oocon....*  

1 1  am  

SaasaiTo,  baOMUdS  

Do  

Poultry: 

Chicken,  boned,  fricaoaed  


Pish 


Co<l.  salt  

Salmon,  salt,  pickled. 
Do  


Egn,  bens'. 
Do  


Do. 


D«irr  produeto; 

CbMM, 


Averase  Not.  M,  S7,  and  18. 


.  eoCtoge  or  Dutch  

■^^.-rr::::::::::::::;:: 

ICUk,  whole,  grado  Jcr^si-y  

Milk,  whole,  mainly  i^nde  Jersey. 

Milk,  whole,  grade  cows  

Mift,  wboie,  malnljr  grade  Jersey. 
MOk.  aklm,  separator  


▼BOarABU  FOOD. 

Cereals: 

Malt  oats  , 

Oatmeal  

Do  

Oats,  rolled  

Wheat  breaklMtfDod  

Do  

RJoe  

Do  

Do  

Cornmeol  

Do  

Do  

Do  

Flour,  wheat  bread  

l>o   

Do  

Do  

Flour,  wheal.  pa.strv  

Do   "  

Flour,  wheat,  mham  

Do  

Do  

Flour,  rye  

Bread,  (wkars*  

Hrr>a<l.  hoilM4Iwde  

Do  

Do  

Biscuit,  NakiriK  powder  

Take    

Cookiw.  caraway  s«h1  

Crackers  

Do  

Doughnuts  

Olnifw  snaps.  ... 

Johnnycake   

Piecrust  

Su«an  and  starches:  Tapioca.. 
VcfBUblcs: 

Beans,  ftv  baking  

Do  

Do  

^^••^  piokM'.V.V.' 

Ml 


Nutrients. 


Water. 

Protein. 

j  Fat. 

Ptr  cent. 

Prr  cent . 

I'l  r  r<  lit. 

05.49 

23  27 

1(1  K7 

40.83 

2a  14 

32.27 

a0l42 

48.07 

A  ftk 

4.79 

30.47 

17.20 

45.88 

.'il.7.'> 

24.  13 

1&88 

42.21 

14  4.'. 

40.00 

38.38 

1.5.  (i6 

42.32 

TV.  4U 

t  ^    1 A 

17.  10 

3.00 

57.74 

34.74 

a35 

61.  £i 

2H.  41 

.  1 1 

OS.  W 

21.  4« 

7.  30 

Ml  47 

An  Ai 

mOI 

.1.  H8 

75.J50 

12. »« 

9.  76 

75.18 

12.45 

10.20 

75.87 

18.flO 

0.38 

75.36 

13.00 

0.80 

7a.  w 

t  A   f  J 

10. 14 

A    IM\  1 

U.  W 

74.  90 

3. 00 

17.50  1 

ll.  (h) 

2.  00 

10.30  ; 

3.  50 

4.  /O 

Mti.  30 

3.30 

4.80 

fiO    1 A 

(HV  10 

2.  W 

3>40 

OtfZ  TA 

BO.  7U 

4  4A 

3.30 

480 

AA  m 
110.20 

XoO 

.40 

8.33 

16.87 

6.00 

V.S3 

f  9  Aa 

6.40 

O    1 A 

10.03 

0.06 

8.00 

18.00 

6. 05 

11.55 

12.94 

.00 

1  ,k  OR 

lU.  £o 

12.  92 

1.00 

13. 00 

10.  27 

.65 

IZ.  4( 

H.  (N) 

33 

1 1.  (i3 

7  iiU 

.  35 

10.  .S2 

7.  00 

1.  (iO 

1 1.  U2 

8. 94 

1. 10  ' 

12.  IJ 

9.  31 

3. 68  , 

13.  11) 

10.  94 

4.20 

11.  10 

13.  .'iO 

.98 

1 2.  .^J 

10  M 

.  80 

i  2.  o- 

10  3."i 

.  <2 

12.  Jo 

to.  2S 

.  ".13 

1 1.  70 

10  43 

1  OH 

1 1 .  ' 

ti2 

.  '.•.") 

10.  (io 

I  .">.  HI' 

2  >4 

11.  40 

It..  HI 

2.  "N 

1  i.  at 

1  2.  *  H 1 

1 .  '.(.'i 

It  tit 

1 1.  ID 

1 .3.  It  1 

I.  «;t 

34.  49 

10.  70 
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33.  ^^> 

.H.  Sii 

'ill  riv 

4H 

■  Til 

-i-'i.  'M 

'  ^2 

Mt.  \0 

7.  17 

2.  <kS 

,'>  ,'.4" 

7  III 

7  o^ 

H  t.l 

!(.  .{S 

't.  SO 

11.  41 

s.  X'< 

'.1.  S7 

12  0*. 

1..  12 

27.  .V, 

•.•>.. 

7. !«. 

0.  3s 

11.  (12 

ll. 

7  lU 

.TJ 

V  s| 

II 

10  70 

1  10 

12  ](> 

.".2 

.  23 

I  I.  i'^ 

21.  94 

MO 

22.  00 

1.  7ii 

1 1.  40 

21.  7.'. 

i..'.8 ; 

l2.A:i  < 

21.82 

l.liO  ' 

M.22 

2.  S3 

.13 

drates. 
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Ash. 


Ptr  cent. 
1.57 
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2.37 

6.70 
6.05 
2. 16 
3.25 
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1.00 
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16.48 
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.^.90 
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4.90 
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Comp<f^ian  of/ood  materiaU  {edible  /Hjriion »  and  wiate  aitalyz^  tn  diUary  tAMKet  No*. 

&K)  lo  60.1  -Continued. 
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DnKrlpUon  of  kwi  ttiatcrial. 
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Nmrkmts. 


w 
•1 

92 
M 
115 
96 
97 
98 
90 
101 
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too 
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117 
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iia 

114 
115 
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19 
33 

23 
79 
80 
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VBOCTABLB  VOOD-^ntilllMd. 


Corn,  kcriu-b,  cooked. 
Do  


121 
123 


122a 
123, 
134  I 


136  , 
137 

127S 

I 

128 
130 


AvpraK<'  No<  90aad01. 
Corn,  kernels. cooked........ 

Mush  uHimt  (average)  

'  )tmiris  

1'(':ls,  I  Mlillt'd  

J'eas,  Krwni  

FotatocH,  popled,  cooked  

Do  

Do  

Do  

I'otatoos,  new,  ruw  

I'uiupkin,  dried    

Uud)sh<rs  

Ilorsi'mdlsii  tops. . ,  

Uhuiiarb  

Succotash..  

Tomatoes,  raaoed..  

Tuniipb.  cookfd  

Pralts? 

Apples.......  

Apples,  prepaivd  fDrowkfaj;. 
ApptoaMJOe  

Do  

Blackberries  

Blueberries  

Currants,  red  

UaisiiLs  

Rhiilmrli  nreservc..  

Strawbenries  


l".irliohy- 


MI»rr.LLAllBOV«  rooMt 


Tteet  pie  with  cnist  

DriMi  beer  cooked  with  milk. 

Do  

Cakp  

Blueberry  pudding  


Meat  wast<» . 

Do..... 
Do  


A\i»nnre  Xos.  121  and  12-2. 

Meat  wast«  

Do  

Ceiea]  waste..  


Do. 
Do. 


Avenge  Nos.  136  and  I37. 


I 

120a 
130  > 
131 


Cereal  waste. 

Do  


I 

132  ' 
133 

133a* 

134  i 
136  I 


Amaga  Nos.  129  and  139. 

Cereal  waste  

Vecetable  watte.  


Do. 
Do. 


A  veraj:*;  Nos.  133  and  133. 


Vejwtable  waste. 
Ho  


.\vrruf;o  .Nos.  134  and  13S 

Vi'getal'Ie  wanle  


* 

I  ruiriii. 

r  III. 

dratea. 

Per  cent. 

Per  cent. 

Per  cent. 

PerecMl. 

Prr  cent. 

88.02 

3.04 

0.  44 

U.  (')9 

77. 

—  

4.23 



.90 



70 



.Ki 

82. 

.67 

12.20 

.70 

02.  «K. 

4.44 

1.43 

.10. 50 

.itti 

Qi  in 

in 

1  tin 

I.  IIU 

89.21 

.«7 

.  10 

9.55 

.47 

HI.  61 

■y  i:t 

.  '.7 

11.  < 

.O.l 

75. 13 

T'.i 

1.39 

77.28 

2-  Vl 

.07 

IK'2 

1.02 

'      77. 13 

.1.  OU 

.37 

IS.  19 

1.22 

m.Ad 

1.X9 

.  23 

11*.  Ih 

1.21 

79.  41 

2.  .10 

.12 

Uiw; 

1. 17 

83.44 

2.  17 

.Oft 

1.137 

.»! 

1      2.'i.  24 

.43 

f.i  91 

4.  M 

1  06.33 

.91 

.07 

1.92 

.77 

86. 1& 

3.92 

.4<J 

H.20 

1.21 

O.V  flA 

HI 

72.92 

£.31 

1.15 

18.99 

94.98 

LIO 

.35 

.(12 

«7.88 

1.31 

4.13 

4.57 

211 

1 

'  9S.31 

.31 

.13 

ft05 

.30 

•  91.75 

.38 

.80 

7.63 

.24 

83:94 

.38 

.13. 

Id  41 

.30 

89.87 

.33 

.13 

A  tea 

.30 

1.55 

.45 

14.  £0 

.50 

85. 10 

.99 

.73 

12.78 

.32 

oaf  2 

1.34 

.M 

0.71 

.60 

11 

.  11 

71  99 

f  I»M 

9a39 

.79 

.00 

8.03 

.70 

92.70 

1 

.83 

.23 

5l74 

.51 

24.  hi 

12.  W 

(>.  f.2 

2.  19 

Sl.  11 

5.79 

.S.41 

.1X2 

1.  H7 

7  19 

n.  ill 

*>  IK 

2ft.  74 

.^54 

7.  43 

.'-a  10 

1.  19 

1  5&00 

&46 

2.37 

3&I5 

1. 13 

45.30 

U  k  441 

.'i4.  HO 

.  79 

2.  .V. 

47.2$ 

14.02 

27.32 

8.63 

2.  SO 

57.70 

ia40 

18.24 

a  70 

3.97 

5. 67 

A. 

33.22 

34.85 

aac8 

&51 

4a  91 

21.10 

7.37 

35.13 

SI  9& 

&S8 

8.10 

33.57 

1.00 

AX  4ft 

ft  4ft 

^1  91 
9L.  «4 

4&«8 

41.58 

7.25 

38.40 

£09 

44.47 

7  13 

A.2!i 

30.  S2 

2.94 

17.26 

ia83 

4.36 

04.39 

3126 

ia64 

lass 

6.03 

64.83 

2:25 

16.95 

ias4 

.S.15 

4i4.  til 

276 

44.97 

6.73 

iSft 

41.02 

2  70 

7&fi6 

2.96 

3L30 

16. 02 

1. 17 

~~   87.  .Vt 

O  -ft 

2.  2»l 

7  02 

.  9S 

7.1  H7 

:tos 

\r,. 

1.(11 

81.71 

aoo 

2,  <i7 

11  .« 

l.C 

i  81.37 

a44 

~  I.I4 

L  12.22 

l.»3 

74.  .16 

4.S9 

1.48 

17.17 

240 

I"  77.  sf 

4.  02 

1.  'M 

14.  70 

'2.12 

72.  >« 

3.  40 

2.  (.7 

19.  M 

I  :o 
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In  a  few  coses  it  was  found  impracticable  or  unnecessaiy  to  make 
special  analyses  of  the  materials  used  iu  these  studies,  and  it  was 
assumed  that  their  composition  was  that  of  the  uvoni^t^  Ameriftin 
products  of  similar  nature,  as  given  in  an  earlier  bulletin  <*  of  this 
Office. 

D£TAILS  OF  THE  STUDIES. 

The  detailed  results  of  the  fotir  studies  are  given  in  the  following 
sections.  In  the  table  accompanying  each  discussion  the  weight  and 
cost  of  the  various  materials  used  during  the  entire  study  are  shown 
in  the  left-hand  column;  the  figures  in  parentheses  following  each  item 
refer,  in  the  case  of  foods  which  were  analyzed  in  connection  with 
the  studies,  to  the  table  of  composition  (p.  8)^  where  they  may  be 
found  at  the  extreme  left.  In  the  case  of  foods  which  were  not 
analyzed  as  a  part  of  the  investigation  (Nos.  137-176)  thoso  figures 
refer  to  manuscript  tables  of  assumed  composition  filed  in  this  Office. 
In  computing  the  amount  and  cost  of  nutrients  consumed  per  man 
per  day ,  as  given  in  the  last  five  coInTniLs,  the  usual  assumptions  were 
made  regarding  relative  amounts  of  food  consumed  by  persons  of 
different  age  and  sex,  the  make-up  of  the  family  being  reported  for 
each  study. 

DISTA&T  STUDY  No.  600. 

This  study  was  made  in  the  family  of  an  officer  of  the  Vermont 
Experiment  Station,  and  was  continued  for  ten  days  during  the  latter 
part  of  May,  1901.  The  family  consisted  of  a  college  professor,  his 
wife,  two  children,  and  a  servant.  A  dressmaker  and  a  house  cleaner 
were  present  at  a  few  meals.  The  number  of  meals  served  was  as 
follows: 


Mao,  40  yeare  old,  weight  i2o  pounds   21) 

Two  wonen,  39  and  22  yean  old,  wa^Ut  156  and  100  poundB  (68 

meals  X  0.8  meal  erf  man),  equivalent  to   46 

Two  women,  about  40  yeare  each,  weights  200  and  100  pounds  (12 

mp5ib  X  O.R  meal  of  man),  equivalent  to   10 

Buy,  10  yeam  old,  weight  65  pounds  (,30  mealM  X  0.0  meal  of  man), 

equivalent  to   18 

OM,  8  yean  old,  weight  <X>  pounds  (29  meals  X  0.6  meal  of  man), 

equivatait  to   17 

Total  number  of  meals  token  equivalent  to   120 

Equivalent  to  1  man  for  40  days. 


I        In  this  study  the  weights  of  lard  and  maple  siruj)  given  are  esti- 
t    mates.  Aconsiderableshareof thelardwasusedinfryingdouglmuts, 
and  much  was  thrown  away  unoonsumed*   It  was  impracticable  to 
measure  this.  The  record  of  the  consumption  of  maple  sirup  as  first 
entered  was  clearly  erroneous,  and  the  figure  use<l  is  the  average 

o  U.  S.  Dept.  Agr.,  Office  £xpt.  Stas.  Bui.  28. 
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ooDsumption  of  the  family  as  obsenred  at  a  later  time.  It  is  not 
probable,  however,  that  anything  more  than  a  trifling  error  is  intro- 
duced into  the  final  results  by  these  two  assumptions. 

H  eights  and  cotl  of  Jood  and  nutrienU  in  dietary  study  iVo.  tiw. 


Food  oooinnwrt  dmliic  th«  whole  study  ( 10  days). 


Kind  and  aaoont. 


ANIMAL  FOOD. 

Beef  and  lumh:  Hwiiip  steak.  4:w  ^tuttis,  fients 
(1);  stpw.  '.t.iO  ^,'ratiis,  2'>  fenl.->  (I'^i;  drioil.  174 
grams.  1.'  cerit'^  cJUi;  liuiili,  furi'<)iiiirt(.T.  I,.\i7 
gTHitis,  7:5  onus  I  LM).     I'otai.  .i.(f.f  >  )ir.uns.   

Pork:  S.iH  j)ork.  lUi  ^T!Utl..  ceots  {140).  lard, 
200  kTunis,  U  l  enl.s  (Ul  i;  haooO,  90  gnUBI,  3 
c^nts  i:((i>,    Toial.  (.<-'()  i;nniis.  _  

FIsli:  Muckerrl  i (Ires.'^.ol : ,  ),'niiii.s.  4't  rents 
(U-'i;  <i»ii.  .stiriHlilwl,  lO  pranis.  .")  ii'nts  (M). 
Total.  7iXi  ^.Tiiiiis       . . 

EgRs,  -hell-  rt'tniivc*!.  I.V  1  iTiTiii».  ■Wt'enl*(3l>)... 

Butter.  J~U)  ^-nuns.  12.'.  i-.miIs   

MUk.  1-).«>7(I  ^riiii-;,  7Hn'iils(40)  


Cost. 


Total  aijltiml  fixxl. 


\  K'.I  T  \tll  K  FOOp. 

Cereals:  .M.ilf  oais.  s,s.">  ^Turii  .  13  cents  (65);  ri<  o. 
20grums,  1  K'liM  sj  I.  ilmir  lireod,  l,l(i5  frraius. 
GwntsdT);  lK>,;r.  im  iiy,  l.'JOOgnms.  Dmils 
(:>l  i:  I'tini  meal.  .'4.'>  ^r  inu,  3 ooDtS  (53);  bread, 
baktrs  .  7,44  .  f;ruii:s.  110  cents  (61);  cracken. 
106  grams,  2  (fEU  ^  ' .  1 1  pio  cru^t,  12ft  gtams,  2 
cents  (78a);  cloughnuis.  ftminis,  2 ca&ts  (73): 
snaps,  185  (crams,  5  ecnts  (75).  Total, 

r40nazns  

Sagars:  OranulatiKl,  2,325  grams,  32  cents  (151): 
powdered,  Z20  grains,  4  cents  (153);  molasses, 
275  grams,  3  cents  (UO):  maple  strap,  1,500 
grams,  31  cents  (153):  ooooolate,  00  grams,  6 
oants  (IT7);  cocoa,  00  (rams,  7  o«m  (178). 

Total,  4,«0  urams  

Vegetables:  Asparagus.  1,115  grams,  20  cents 
(IM):  beans,  iM  grams,  7  cenu  (85);  horse- 
ndtah  topi,  27<  grams,  no  cents  (lOi);  letttioe, 
100fmns,2oenw(100);  mushrooms,  field,  540 
gtams,  no  cents  (04);  ooioiiB,380cnaM,3cents 
(06):  peas,  canoed,  L04S  grams,  20  cents  (90); 
plcklrs.  cucmnber,  MO  crams.  .'<  (pnt5  (159); 
potatoes,  lesssktns,  12.000  groiius.  M)  i  vn\s  (<<K); 
radishes,  33S  grams,  10  twnts  (iwi:  rhuharu. 
2,235 grams,  »oents(117):  tomato*^,  canned. 
l^gnms^oentsdOO).  Total,  21,075  grams. 
Fralto,  etc.:  Bananas,  pulp  only,  970  grams.  .10 
ecnta  (108):  lemons.  400  grams,  8  c«ht5  (IM). 
raisins,  175  grams,  (i  cents  (110);  strawberries. 
813  grams.  18  cents  (11»);  crabapple  jelly.  27J 
grams  ( KW);  gmpc  Jelly,  gram.s  ( 170);  ras|v 
berry  jam.  t.lO  grams  (174);  maniialade.  .VJ.'i 
grams  1 17n:  kIupt  pe5»rs,  MX)  ^'raiiii  (172); 

|>lneapple  saiuf,  .".2.h  jimnis  f  17:J>;  i-ost  of  last  6 
tons.  7h  cents:  p<-t  an  nut  meat.s,  75  grants,  10 
cents  (170).   Tot  il  )  t2.j  grama  


Total  vegetable  (uod. 


Tof.-il  food ..... 
Waste:  M-'  ii             'iso  L'Miii  ,  I  ijM  ;  I  ,T'-al 
waste,  l.^UMJ grams  { IZ'tv,  vegetable  waste,  l,S7y 
grams  (131).   Total  waste.  3,450  grams  


Cotl,  nutrtenu.  and  fuel  value  of  food  per 
manpwdajr. 


Cost. 


Pro- 


Fat. 


Qubohy. 
dfMes: 


Dollars. 
1.33 


.  '2t'. 


4s 

.  to 
.25 
.78 


4.58 


'  <  n/«. 
3.3 


.7 


1.2 
1.2 
3. 1 

2.0 


Gramt. 
16  { 


11.5 


1.51 


.83 


1.47 


3.8 


2.1 


.1.7 


I  47 

2s  i:i.:i 

24.8 


Grams. 
15 


21 


2 

5 
1 
1.1 


37 


34 


10 


Food  actually  eaten. 


85 


1 
4 

59 
17 


Qramt. 


117 


9 


117 


Fuel 
vahie. 


Calorin. 
196 


187. 


IK 


18 


184 


96 


75 


4ai 

42?" 
17 


410 


17 

5r. 

^41 

27.'i 


1.274 


010 


ao7 


373 


242 


1.928 
3,202 

ItiS 
3,034 
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CSonsidering  the  ooeupations  of  this  family,  they  should  probably 
be  classed  as  doing  light  muscular  work.  The  commonly  accepted 
dietaiy  standard  for  such  persons  calls  for  100  grams  of  protein  and 
about  3,000  calories  of  energy  per  day.  When  we  compare  the  re- 
sults of  this  study  with  this  standard  we  see  that  the  diet  supplied 
notably  less  protein — 85  grams,  as  against  100.  This  was  probably 
due  to  the  fact  that  the  family  under  observation  were  from  prefer- 
ence in  the  habit  of  eating  small  quantities  of  meat.  In  such  a  case 
it  would  veiy  possibljr  be  wise  to  increase  the  protein  by  a  freer  use 
of  milk,  either  whole  or  skim.  In  the  matter  of  energy  the  diet  con- 
forms weQ  with  the  standard. 

The  kitchen  waste  is  similar  to  that  observed  in  dietary  studies  in 
the  families  of  professional  men  previously  reported  in  bulletins  of 
this  Office.  It  amounted  to  about  d  per  cent  of  the  edible  portion  of 
the  total  food;  while  this  is  imt  excessive,  it  will  be  seen  to  be  higher 
than  that  in  tli<"  other  studies  of  the  present  series. 

The  cost  of  the  food  is  practically  the  same  as  that  In  similar  families 
previously  studied.  In  nine  studies  mado  in  the  families  of  profes- 
sional men  in  Connectiruf,  it  averaged  25  cents  as  against  24.8  in 
the  present  case.  It  should  be  noted,  however,  that  the  cost  of 
many  articles  of  food  has  risen  somewhat  since  the  Connecticut 
studies  wore  made,  so  that  the  comparison  is  more  favorable  to  the 
Vermont  dietary  than  at  first  appears.'  The  materials  used  in  the 
Vermont  dietary  which  furnished  the  nutrients  at  the  highest  cost 
seem  to  have  been  fish  and  fruits,  while,  as  usual,  cereals  and  milk 
provetl  the  least  costly.  The  fish  used  contained  less  than  one- 
half  of  1  per  cont  of  the  total  nutrients,  but  cost  nearly  one-twen- 
tieth of  the  whole  amount  expended.  The  fruits  furnished  only  one- 
eleventh  of  the  total  nutrients,  and  these  maiidy  in  tlie  form  of  carbo- 
hydrates, but  represent  more  than  one-seventh  of  the  total  cost.  On 
the  other  hand,  the  cereals  funiished  over  t)ne-third  of  the  nutrients 
at  less  than  one-sixth  of  the  total  cost,  '^riie  milk  used  furnished 
7  per  cent  of  the  total  food,  and  nearly  15  per  coul  of  the  protein,  but 
represented  only  8  per  cent  uf  the  whole  expenditure. 

DXBTABY  BTUDT  No.  601. 

This  study  was  made  on  it  Vermont  farm,  with  a  family  consistinf^ 
of  a  man,  his  ^vife,  three  sons,  and  two  daughters.  The  farm  wa.s 
smaller  than  the  one  at  which  studies  Xos.  602  and  603  were  made, 
but  three  of  the  men  were  at  active  work.  The  fourth  coikUu  ted 
the  study  and  was  eiiga<;ed  in  farm  work  for  one-half  the  time  oi-  less. 
The  mother  and  older  daughter  were  at  moderately  active  work 
about  the  house.  The  study  began  August  7,  1901.  and  continued 
for  ten  days.    The  number  of  meals  eaten  was  as  follows. 
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error — one  in  the  record  of  salt  ]>ork,of  which  the  amount  consumed 
was  therefore  estimated  instead  of  measured,  and  the  other  in  the  fact 
that  the  household  dog  and  chickens  were  fed  from  the  weighed 
materials,  an  error  it  was  impracticable  to  control,  and  no  deduction 
was  made.  It  is  not  likely,  however,  that  these  inaccuracies  are 
sufficient  to  perceptibly  affect  the  final  results  given  in  the  table 
below. 

The  meals  served  in  dietary  study  No.  602,  the  study  made  in  the 
summer,  were  as  follows: 


Four  men,  68, 40,  28,  and  21  yean  old,  wei^ta  100, 125, 175  and  150 
pounds   120 

Fotir  uomoii,  T).'),  'vj,  ■)(),  and  2t  yoars  old,  wi'ighu^  220,  120.  100,  and 

120  pmiiidH  1 102  meal? XO.8  meal  of  man  I,  equivalent  to   82 

One  womati,  40  years  old,  weight  1-35  iKiumiii     meals xO.h  meal  of 

man),  equivalent  to   6 

Boy,  11  yeaia  old,  weight  65  pounda  (30  meabx'^    meal  of  man), 

equivalent  to     18 

(3irl,  8  years  old,  Weight  60  poimda  (30  mealaX.U.c  meal  of  man), 

equivalent  to   18 


Total  number  of  meaU  taken  equivalent  to   243 

Equivalent  to  I  man  fur  Bl  days. 

WeighU  and  eot(  i//ootf  and  nutrient*  in  dtetarjf  attu^r  No.  €0t. 


Wood  OBMiiinwl  daring  tlia  vbatoctudjr  (10  dajn). 


Coit,  nutrients,  and  fuel  vtlua  of  iaod  ] 
roan  per  d^. 


Com.  Coit. 


*miu.  POOD. 

and  lamb:  steak,  roiinrl.  1.193  pnuns,  48 
cents  (2);  stoak,  sirloin,  1,;110  Krarns.  <».S  cents  ' 
(3).  ilrieiJ.  87  grums,  .'^(■^>!lt■^  i  J!  i;  driwi,  cooked 
with  in1lk,  H*..',  grains.  It)  cfiit.s  (22);  hearts, 
cookHl,  ■  ji  itiis.  ViciMits  (17);  meat  plr  ( with 
cnKst).  J.l.itJ  Kruins,  M>  (nrits  hniil)  chops, 
cooked.  453  Rrams,  49  cents  i  J"  ),  laint>  hind 
fiiiiirter,  rooke<l,  700  grams.  71  wnts  (2.5). 

tiiiiil.  '.t.Jys  >;riiins     

Pork:  .Suit  pork.  1  ,:<(>o  grains,  a'.cfnts  HM>).  ham, 
1,027  Krani3,;j  >  (N'lits  r27  i;  s  ius  iiic,  nQ{  ^nims, 
•jn  rents  (is  j;  lard,  1,^>0I)  trraiiis,  .V.  crnts  ( 141). 

Tofal,  .'-,i>:Vi  t;r:iin.s.  . .  _  _  

roiiltry:  Chickcus,  trii-asM'^Hl ,  l,.S4l)  (crams,  (31); 
chickens,  steame<i,  31U  j^rains  (32);  total  cost, 

$1  20.  Tot;il.2,ir.(i  grams   

Fish:  .Salt  r,i  I  i  ic-i  frrams,  22  cents  (Xi):  salt 
salmon,  'M>t\  >;r.iin.s,   1.1   cents  (34).  Total, 

l.il'iRrarns    

Erjis,  without  shells,  7.21.1  p^ams,  $2.07  (38)  

Butter,  4..110  grams,  II  W)il43)  

Milk:  Whole  milk,  H).um  grams,  o3  cents  (41): 
skim  milk,  IK.nTO  grams,  8  cents  (46);  cream. 
3fieo  grams.  32  cents  (44).  Total.  42,450  grams. 


Total  antanal  iBod. 
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DoUari. 
3.38 


1.46 


i.ao 


.37 
2.07 
1.90 


Pro- 
tein. 


Fat. 


Carbohy-  Fuel 
dratfls.  value. 


Cenu. 
4.2 


L8 


L5 


.5 
2.6 
2.2 


1.1 


Gramt. 
20 


S 
12 
1 


18 


Qramt. 
12 


Qnma. 


8 
47 


21 


11.21  •  I&9 


7< 


182 


26 


29 


29 


20 
110 
432 


36S 


i,m 
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WeightM  and  eott  <tf/ood  and  nutrienti  in  dietary  *hufy  No.  60!^-~Coiitiiiued. 


Food  oonsimied  d1lrll^:  tlia  wboki  study  (10  dayi). 


Kind  and 


TBOCTAMJI  MOD. 

Cereals:  Cream  of  wlnat,  31W  prains,  12  cents 
(Wi;  flotir,  17,:i(>i)  j:r.iiiis.  W  cents  i  4-'m  ,  (^orti 
meal,  l.crjo  craius,  j  criit;-  ^'--li;  u;itiniMl, 
grjin;i.  4  cents  it^.);  (^nihutii  llcnir,  2.Jy.'>  Rrams, 
18  cents  <  .'.7i;  rict\  210  Kranis.  5  cents  (83); 
breail.  2,(>h"i  cr:nns,  ;«J  cents  Ki2):  doiiKhnut^, 
21H  (fTcinis,  7  cenl.s  (li:>!:  nui):fT\>TCiMi,  615 
Rrams,  l.">  centi  (14i.).    Total,  24,<«OSgriMns  

Supars,  etc.:  (Iraniilated  sugsir,  »i,8.T8  grams,  a'> 
cent<:  I'li:  nioliisses,  1,7h.h  >rrutns.  20  cents 
I  1  'rfi  .  li  .\  ronili.  2,2iW  prsitiis,  i  (»  wnts  (149); 
ri»  .1 1.  t:T.uiis,  IScents  (IThj.  Total,  12,0H<i 
kTunis  

Vcfc:etal>lcs:  Means,  ilrie<|,  l,.'i2o  erani.s,  LI  cents 
l>eans,  K'T<-»'n,  l..'il2  cranj/'  i'^XpPii's  (l.Vi); 
bwls.  2.314  jrruns,  1  .">  cents  'm,  kernels, 
cooke<l,  <>.<.70  Kr.i.'ns,  11  .i;  ciictiin- 
b«'rs,  sliced,  I  ,h2.'.  ^rranis,  40 1\  .  , ,  i.'»h);  lettuce, 
73f)  kTunis.  10  cents  (H'M);  jw-iis,  Rreen,  l,.'>40 
Crjins,  30  cents  I'.Cj;  iwtatoes,  peelixl,  cooked, 
J-.*, VV,  (.-rains,  90  cents  (99).  Total,  •IS.iwl 
Crauis   

Fruits,  etc.:  Apples,  for  sauce,  ple«.  and  haJcinj;, 
6,2S."i  grams,  14  centos  (109);  apple  sauce,  ."j.aOS 
frams,  cents  (111);  bananas,  pulp  onlv, 
1,115  Krarns,  3.1  cenw  (163);  blacklwrries,  l,4i> 
granu,  30  cents  (113):  lemons,  220  grams  10 
cents  (164):  ralsiiu,  128  grams,  4  cents  (116). 
Total,  K4BScnuns  , 


Gtet,niiiMents.  and  fuel  value  of  food  per 
man  per  day . 


Carlioliy.  Fuel 
drales*.  vellM. 


Total  TVffeUbte  food. 


Total  iDod. 


Waito:  Meet  waste,  892  nanu  (122a);  oaraal 
waste,  1,736  grams  (12^);  vegetaUe  waited 
3^gnms(133a).  Total,  4,823  grama  


Pood  ODtnaDy  eatan. 


S.662 


The  ages  and  weights  of  the  memhers  of  the  faiiiilv,  and  the  number 
of  meals  taken  by  each  in  dietary  study  No.  603,  were  as  follows: 

*  Heals. 

Man,  ige  58  yean,  weight  160  pounds 

Man,  age  29  years,  weight  175  potiiul'^    98 

Man.  ajro  27  yearn,  weight  150  j>otind>* 

Woman,  a^xe  55  years,  weight  200  pounda  (33  meals  X  0,8  meal  of 

man),  equivalent  to   20 

Three  vinton  and  fann  help   8 

Woman,  viritor  (1  meal  X  0.8  meal  of  man),  equivalent  to   1 

Total  number  of  meals  equivalent  to  133 

Equivalent  to  1  man  lor  44  days. 
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DIETARY  STUDIES  OF  FAMILIES  LIVING  IN  THE  MOUNTAIN 
REGION  OF  EASTERN  TENNESSEE 

By  Charles  E.  Wait,  Ph.  D.,  F.  C.  S., 
Pn^ftaaar     Ckemu^  in  the  Univemly  of  Tenrutme. 

nrxBODucTioN. 

There  are  few  types  of  people  in  the  United  States  more  interesting 
from  the  historical  and  sociological  standpoints  than  the  mountaineers 
of  the  remote  districts  of  our  southeastern  mountain  ranges.  They 
are  also  of  interest  to  the  student  of  the  physiology  of  nutrition 
because  they  are  supposed  to  live  on  diets  very  cheap,  simple,  and 
poor  in  nutritive  ingredients,  or  at  least  not  well  balanced,  and  yet 
to  be  fairly  well  developed  physically.  It  was  therefore  felt  that 
dietary  studies  made  among  them  would  be  of  unusual  value;  and 
considering  their  peculiar  history  and  their  somewhat  unusual 
position  at  the  present  day,  that  any  facts  which  could  at  the  same 
time  be  gathered  regarding  their  habits  and  surroun  lii  LCs  would 
add  greatly  to  the  interest  of  the  work.  Accordingly  the  studies 
here  reported  were  instituted  as  a  part  of  the  nutrition  investigations 
carried  on  in  different  parts  of  the  United  States  under  the  auspices 
of  the  Office  of  Experiment  Stations. 

The  data  recorded  in  these  studies,  seventy  in  number,  were 
collected  at  difTcrent  times  during  the  years  1901  to  19Q5,  and  in 
different  localities  in  eastern  Tennessee,  and  have  been  prepared 
for  publication  as  occasion  offered.  The  general  history  and  character 
of  the  region  and  the  people  are  briefly  described  in  the  following 
paragraphs: 

EISTO£ICAL  SK£TCH  OF  TENNESSEE  MOUNTAIN  SETTLEMENTS. 

When,  shortly  before  the  Revolutionary  wax,  some  of  the  more 
adventurous  dwellers  in  the  seaboard  colonies  began  to  make  their 
way  across  the  Appalachian  Mountains,  those  from  North  Carolina, 
Virginia,  and  some  even  from  Pennsylvania  found  the  easiest  course 
down  the  western  slopes  to  be  along  the  streams  which  later  join  to 
make  the  Tennessee  River.  The  first  permanent  settlements  in  this 
new  region  were  along  their  banks;  and  when,  a  few  years  later. 
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those  in  most  common  use  must  be  obtained  from  Maijville.  There  is 
considerable  timber  on  the  mountains  near  by,  and  some  of  the  men 
work  in  sawmills  and  gristmiUs  in  the  neighborhood;  otherwise  the 
people  make  their  living  mainly  from  their  farms,  which  are  mostly 
smul]  1)  nd  (lifHcult  of  cultivation.  It  is  believed  that  Crooked  Creek  is 
typical  of  the  isolated  mountain  settlements  of  eastern  Tennessee. 

The  Iiouses  there  are  poorer  than  near  the  towns.  The  majority 
are  built  of  logs,  and  even  the  frame  houses  are  very  rouglily  con- 
structed. A  few  contain  four  rooms  or  more;  a  few  others  have 
only  one,  but  the  frrcat  majority  consist  of  two  rooms,  one  of  which 
is  used  as  a  sleeping  or  living  room  for  the  whole  family,  and  the 
other  as  kit('!i«Mi  and  dininj]^  rooTn.  Somotimrs  the  windows  arc 
glazed,  but  not  inlrc(|ucntly  they  consist  sini|)ly  of  a  hole  in  the  wall, 
with  a  wooden  shutter  for  use  in  case  of  cold  or  rain,  ^hlnv  of  the 
ri'onia  and  one  or  two  of  the  houses  have  no  windows  at  ail.  The 
ciiimneys  are  usually  cruiie  aflairs  of  brick,  stones,  or  even  Io^th  and 
clay,  liuilt  on  the  outside  of  tlie  liouse.  In  fact,  many  of  tiies(^  liouses 
are  pract i<  ally  th(»  same  as  the  loof  rnbins  of  the  backwoodsmen  who 
settle«l  tlie  region  a  liundretl  or  more  years  a<»;o.  Tlie  renl,  of  course, 
depemls  suniewhal  upon  the  amount  and  (luality  of  tlie  land  whi(  h 
goes  with  the  liouse.  The  size  of  the  luis  varies  frum  small  ganieii 
j>lats  to  good-sized  farms.  Tlu^  rent  of  the  farm  land,  however,  is 
frer|uently  ])aid  by  a  share  of  the  cruj).  in  several  ctuses  married 
children  share  the  fanu  with  the  parents,  probably  paying  rent  in 
labor.  AMicn  iiiuiiey  is  paid  for  the  rent  of  a  house  anil  home  lot 
the  sum  varies  from  50  cents  to  S2..51J  a  niunth,  with  $1  or  .$1.50  as 
the  most  common  priec.  8<mie  of  the  families  raised  vegetal)les,  and 
even  more  grew  com  home  use.  This  corn  they  carried  to  the 
local  mill  and  left  it  to  be  ground.  Needless  to  say,  the  method  of 
grinding  was  primitive  and  relativelv  expensive. 

The  furnisliings  of  these  mouDtaiii  homes  corresj)ond  to  tlie  char- 
acter of  the  houses.  Beds,  rough  chairs,  and  a  table  are  frequently 
the  only  furniture.  Cooking  stoves  are  even  less  common  than  in  the 
houses  near  town.  Thijigs  which  are  mainly  ornamental  and  not 
strictly  necessary,  such  as  wall  pajx  r,  window  curtains,  carpets,  etc., 
are  almost  never  seen,  and  in  general  there  seems  to  be  less  incentive 
to  keep  the  places  looking  well  than  in  the  case  of  the  houses  near 
town.  . 

The  families  in  the  remote  districts  dress  even  more  simply  and 
cheaply  than  those  in  and  near  town. 

Very  few  of  the  families  among  whom  these  studies  were  made 
were  at  first  disposed  to  let  their  bills  of  fare  or  their  cost  of  living  be 
known,  especially  as  they  did  not  easily  understand  the  purpose  of  the 
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studies.  They  would  not  give  their  consent  to  the  work  until  they 
had  been  approached  by  persons  whom  they  knew  and  trusted.  In 
all  cases  compensation  for  their  cooperation  was  given. 

ICBTHOB  OF  COHBTTCTIVQ  THE  nmSSTIdATIOHS. 

The  p:;eneral  plan  of  these  studies  was  Unit  followed  in  the  family 
dieturies  already  reported  in  vari(>us  bulletins  of  this  Ofliee."  It 
consists  in  uscertuinmi,^  ilie  weight,  composition,  and  cost  of  all  the 
food  used  by  the  family  during  the  a^jsigned  period,  and  the  number 
of  meals  served.  The  waste  is  also  collected  and  analyzed.  The 
amounts  of  nutrients  supplied  by  each  class  of  food  materials  and  by 
the  total  food  are  then  calculated  from  these  data.  The  usual 
assumptions  are  made  regarding  the  relative  amounts  of  food  con- 
sumed by  persons  of  different  age  and  sex  ^  in  determining  the  amount 
consumed  per  man  per  day. 

The  studies  were  continued  through  fourteen  days  each,  and  it  is  be- 
lieved that  they  represent  as  accurately  as  possible  the  dietary  habits 
of  these  families  at  the  season  when  they  were  made.  The  first  four 
(Noe.  604r-a07)  were  made  during  the  winter  of  1900-1901 ;  the  next 
three  (Nos.  608-610)  in  the  spring  of  1902 ;  the  next  nineteen  (Nos. 
611-629)  in  the  winter  of  1902-3;  Nos.  630-648  in  the  autumn  of 
1903;  and  the  last  series  (Nos.  649-667)  in  the  summer  of  1904.  The 
Maiyville  studies  represent  the  diets  of  people  in  the  same  locality 
at  different  times  of  the  year  and  probably  show  whatever  peculi- 
arities the  various  seasons  cause  in  the  diet.  The  last  series  contains 
all  the  studies  made  in  remote  districts,  and  shows  only  late  summer 
dietaries.  But  as  they  contain  very  few  of  the  fresh  fruits  and 
vegetables,  poultiy  and  eggs,  which  ordinarily  distinguish  sunmier 
from  winter  dietaries,  we  may  infer  that  there  was  little  difference 
in  the  food  from  month  to  month.  It  is  possible  that  small  game 
increased  the  amount  of  meat  used  at  certain  seasons. 

Besides  the  usual  data  regarding  the  number,  age,  weight,  and 
occupations  of  persons  in  each  family,  the  observers  in  these  studies 
gave  full  reports  regarding  their  financial  condition,  the  character 
the  house  and  furniture,  the  extent  and  quality  of  the  land  and 
crops,  the  number  and  value  of  the  animals,  and  tools  and  fanning 
implements  found  about  the  place,  and  were  requested  to  answer 
questions  on  several  other  points.  Photographs  were  taken  of  all  the 
houses,  and  some  of  them  are  re[)roduced  in  the  accompanying  plates. 
It  may  be  remarked  in  passing  that  the  persons  who  appear  in  tliese 
pictures  are  not  in  every  case  all  or  only  the  members  of  the  family 

aU.  8.  Depi.  Agr.,  Office  Expt.  Stas.  Buls.  38,  4(3,  71,  etc. 
ft  U.  S.  Dept.  Ajsr.,  Eumecs'  Bui.  142. 
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Prieet  <^the  d^eretdfood  fMtmaU  u$ed  in  the  tKetary  ttudie$  in  IVnnenetf— Cont'd. 


Kind  of  food. 


VEOETABLK  FOOD— continued. 

Fniits: 

A|)iiks  (d0oeQt8-tl.50  per  bushel)  

AppK-s,  dited.  

Apples, 


Apptoielhr  

Araletmnflr    

BlKkbnnifs ,  canned  

Blackbenii^,  drltvi  (20  cents  per  gallon). 

Blaokberry  Jelly  

Citron  

OoowbeniM,  dried  (TOcmU  per  galhrn). 

Ooowb«Rlw,  canned  

Grapes,  canned  (20  cents  per  tBOoo)  

Hucklebenrles,  canned  

Muslaru'lon  

Pi'yi-lu-s,  dried  

rcatiK>s,  canoed  

Pr»««Tv*'s,  u-atMinalon.  

Qulnc«  jcUy  


Range  In 

price  per 

pound. 


Cenla. 


4>10 
10 
10 
10 

6-8 


10 
10 


6-10 


5-  IO 

2 

6-  8 
10 


Usual 
price  per 

pound. 


Cenu. 


2 
i 
10 
10 
10 
7 
5 
10 
10 
i 
7 


7 
S 

13 
7 

10 


iJicmical  composition  oj food  materiaU  analyzed  in  dietary  studies  Sos.  604~SS1. 


Reler- 
•noa 
Mo. 


1 
3 
S 
4 
5 
6 
7 

8 
9 
10 
11 
12 
13 
14 
15 
16 

17 
is 
19 
20 

31 
33 
SS 
34 
35 
38 
37 
38 
20 

ao 

SI 


32 
SS 
34 
S5 
S6 
S7 
SS 
SB 
40 
41 


Kind  of  food. 


Protein. 


AMMAb  VOOD. 

Beef: 

ChiKk  

ShaiJk  as  piircha^d  

Shank,  edible  portion .  i 

ShoaldViClod.  

Stda......  

Steak,  round  

Mver  I 

Pork: 

Chuck  rils  ' 

Head  

Shoiildftr  I 

I.Ivor  

Lard  " 

Ham,  smoked  

Salt,  fftt  ' 

Khoiildfr,  salt  

Sansi»i,'c  ,  ,  

Fbh:  , 

IVroh  ' 

S  inliiK  s.  <  iuined  

('.iimv:  Kiiiibil  ' 

Kirvr^  

l->airy  products: 

Butter  I 

Milk  ■ 

Do  I 



Duttemiilk  

I>o  

Do  

Do  

Do  

Do  

Milk,  summed  

VKOKTABLE  rOOD. 

Cereals: 

Com  meal,  bolted  

Com  meal,  imbolted  

Hominy  

Oats,  rolled  

Rk«o  

Wheat  flour  

Bread, com  

Bread,  white  

Blsoult,aoda  

Pto,btaekbecry  


Percent. 

15.2 
6.7 
21.0 
18.5 
15.3 
19.2 
20.2 

14.1 
4.1 
12.0 
31.3 


14.5 

7.9 
12.  G 
11.8 

C. « 
'2  A.  7 
13.9 
13.1 

1.0 
4.1 

2.3 
3.2 
3.0 
2.8 
3.1 
3.4 
2.8 
2.9 
S.4 


7.8 
7.5 
8.3 

16.7 
8.0 

10.1 
&1 
0.8 
0.3 
4.6 


Fat.  l^^y 


Pereent. 
6.6 
1.9 

5.8 
4.7 
10.5 
7.0 
3.1 

25.  ."i 
13.  H 
29.  .H 
4..i 
100.0 
S3. 2 
73.2 
33.0 
47.1 

.2 
12.1 
8.7 
9.3 

82.7 
1.1 
3.2 
3.3 
.(. 
.6 
1.7 
.() 
.<■) 
.6 
.3 


3.4 
4.2 

.6 
7.8 

.3 
1,0 
7.9 

.7 
13.7 
9.5 


Pereent. 


2.6 


1.4 


.1.6 
4.6 
5.2 
3.4 
3  9 
3.2 
3.3 
3.1 
4.8 
S.1 


72.3 
♦VS.  9 
79.0 
06.2 
79.0 
77.8 
45.0 
57.1 
«3.6 
SB.S 
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(^emitalampotiiion  t^Jbod  mateHaU  anaJifudin  dUtarjf  ttudiet  Not.  tfO^M^l— Cont'd. 


Kind  ot  food. 


TBQBTABLB  ri>UI>— COOtiniWd. 


Sugars,  stan^ties,  etc.: 

Horipy  

Mola&iPS  

.Sugar,  brown  

.SiigiiT.  f;rtituiLit«d.  

VeRTtahli-s: 

Beans,  butter  

Bejins.  striiiK  

Bean.s,  drie<l  

Bwins.  pk-kU'il  

Bf«'t,s.  pioklcvl  

('ahba>:»>  

Com  

Cyrti.  <  .iimi'tl  

CowiM-a;*,  Clav,  drknl  

Do  

Cowpeas,  Whippoorwill,  drie.l . 

OnloiLs  

I'eas.drted  

Peas,  canned  

Parsnips  

PfckJes,  cucum  ber  

PotalOM  

PompMns  

Piinil^toj^dilBd..  

PmwpUB  MittMr ............. . 

Bhateb  

Sauerkraut....  

Sweet  potatim  

Tomatoes  

Tocnatoaa,  canned  

Tnmips  Mjmnoliaaed  

Tumi  pa,  «dible  portion.  

ftaits,etc.: 

Apples  

Apples,  dried  

.\  pples ,  cannad.  

Appl**  ielly.......  , 

Apple  butter............  , 

Biackbxerries.  cannod  

Black  lierries,  dried.  , 

Btockterry  jelly  , 

Citron  , 

Gooseberries,  dried  

Oooeebnrrles,  caimad  

rSrapes,  canned  

Huckleberries,  cannod......  

Muskinelons  , 

Peaches,  drjo«l  

IViirhe.s,  rantif'd  

Tn'MTvos,  waiermolon  

Quince  jelly  


Protein. 


Fat. 


Per 


cent. 
0.4 
2.4 


9.4 

2.3 

ao.7 

1.1 
2.8 
1.6 
S.1 

2.8 
22.4 

21.9 
21..'-. 

14 
24.  t> 

3.«> 

2. 2 
'.I 
7.1 

.8 

.4 
1.7 
1.8 

.9 
1.2 

.9 
1.3 

.S 

1.6 
.3 

1.1 
.2 
.8 

2.4 

1.1 
.5 

3.4 
.6 
.fi 
.  It 
..3 

4.7 


1.1 


Per  cent. 


0.  f. 

1.  ti 
.1 
.1 

.3 
l.l 
1.2 

l.H 

.3 
1.0 
.2 
.4 
.3 
.1 
.1 
1.8 
.2 
.4 
.5 
.7 
.4 
.2 
.1 
.2 

.S 

2.2 
2.4 


.8 
2.1 
1.7 


1.5 
1.7 
.6 
.6 
.6 

'i.o 
.1 

1.5 


Per  cent. 

M.2 

»)y.3 

9.5.0 
100.0 

29.1 
7.4 
G2.& 
3.8 
7.4 
5.6 
19.7 
19.0 
r.1.9 
til.S 
M. 
S.  9 
».2. 0 
9.K 
10.  g 
2.7 
1.S.4 
2.6 
59.0 
6.7 
2.2 
3.8 
27.4 
3.9 
4.0 
S.7 
8.1 

10.8 
66wl 
S4.4 

77.2 
37.2 
M.4 
74.2 

77.2 
78.1 
74.2 
12.8 
12.8 
12.8 
4.fi 
I2.S 
10.  s 

7N.  1 

77.2 


In  the  table  roportinfj  tho  oxpori mental  data  for  each  dietary  study 
figures  in  parentheses  will  be  found  after  the  different  kinds  of  foods. 
Those  indicate  the  <hita  used  in  computing  the  nutritive  material 
.supplicii  by  the  quantity  of  eacli  food,  Nos.  1  to  90,  inclu.sive,  being 
the  reference  numbers  for  the  foods  included  in  the  table  above, 
while  the  remaining  numbers  refer  to  average  figures  for  the  compo- 
sition of  foods  summarized  in  a  manunicript  table  ou  Hie  in  tlie  Oiiico 
of  Experiment  Stations. 
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The  study  began  Febniaiy  11,  1901.  The  age  of  each  member  of 
the  family,  and  the  number  of  meals  taken  by  each,  was  as  follows: 


Uan,  age  61  yean   42 

Man,  visitor   1 

Woman,  age  33  yean  (42  ineabXO.8  meal  of  man),  equivalent  to. . . .  34 

Women  (2),  visitors   2 

Child,  afie  10  years  (42  mealsXO.ti  meal  of  man),  equivalent  to   25 

Child,  age  8  years  (42  meaIsXO.5  meal  of  man),  equivalent  to   21 

Child,  i^e  0  yean  (42  mea]6X0.5  meal  of  man),  equivalent  to   21 

Child,  age  3  yean  (42  mealaXO.4  meai  of  man),  equivalent  to   17 

Total  number  of  meals  eqtiivalmit  to   163 

Equivalent  to  1  man  for  54  days. 


Weights  and  ooU  qfjood  arid  nutrient*  in  dietary  ttudy  JV6.  605. 


ToeA  emmaami  durtiif  the  eatlra  study  <14  dsyi). 

VvsK,  uuuieuu,  imd  fuel  value  ol  food  per 
man  per  day. 

Kinds  sod  amounts. 

Cost. 

Cost. 

Tro- 
tdn. 

Fat. 

Carboby- 
drates. 

Fuel 
value. 

B«el:  Bide.:'  iKmnrls.  jo  i en:.-.  <6)  

aao 

.53 
.20 
.73 

. 

'  (  tits. 
0.4 

1.0 
.4 

1.3 

.5 

Gram*. 
3 

6 

2 

31 
7 
3 
2 

OlSIRt. 

CUortn. 
30 

30O 
S3 

123 
106 

Pork:  ChUf  k  r;^s.  1  \h  >[<.  20  oenU  (8;,  kinl. 

L'.).*) pi'^itKj^  '.'H' iTii,  1  i.'):  sauasge,  1  pound,  10 

(1TL('<  1  ICil    

lUltt.T.  1  polltlii.  '1)  iTlUs  CM  '   

Nfilk,  ^ll  i>i)Uiiils.  T  ir.'nt.s  1  J'J  '  

Total  antt]i:ii  Uio<\  

\     HT  \ur.i;  f<  mi'. 

(Yrf;U>:  (  urn  iiii'iil.  H,'>  .'.'i  |hjuu'I>,  1.'  (■<  (M->  i;;',;: 
(li)ijr.  vv  hiM' ,  J.'i  .'i  ] Hn  1  !ii1s.  01  ccfi  1  s  ;  (7  .  .      .  . , 

.SUiSLr^.  >1;irclii  >.  ••U-..  Suijur,  I  ru','.  ii, 
Id  riMlls  1  1-1  1  

10 
U 

14 

11 

3.6  1  30 

45 

25 

621 

1.08 
.16 

.22 

.12 

1.9 
.3 

.  4 

.  2 

44 

14 

sas 

29 

2S 

fi 

1»748 
lOi 

145 

ao 

\'i'Ki''aMf.-^:  U'Mii'i,  'lt;i  i|,  1  )HMiri  1.  .'j  i  <':i!--  i  I'- 
ixiu  |)i      ,  (        .  ilr'.'  'l.  \1  1  millii .  (i  i  rlll.v  .  M  . 
Driii '1 1'^. ',' [fill iti<Js.  1     1  it  >  1  .'j7  1 ;      1  <•!  iioi.ihHs. 
J-l  jxT  rent  r.'di-'.       ]i:i\\t\'\>.  7  i  ■■ni-;  . 

iTUiU,  k-U;.'k  i't^bui,  dii»<i,  1  }iouuU,  12  tx-uU 

6 

1 

Total  Tvgietablolkwd....  — 

1.53 

2,  H 

,» 

15           421  2.017 

3.45 

6.4 

80 

60 

444 

2.«» 

The  food  consumed  in  this  study  furnished  80  grams  protein,  60 
grams  fat,  and  446  grams  carbohydrates,  with  an  energy  value  of 
2,638  calories.  From  these  figures  it  will  be  seen  that  the  amounts 
of  protein  and  energy  are  very  well  proportioned,  though  both  are 
low.  The  cost,  6.4  cents  per  man  per  day,  is  extremely  low  for  a  diet 
furnishing  the  nutrients  and  energy  which  this  does.  It  is  notice- 
able also  that  no  waste  is  reported,  which  shows  extreme  economy  in 
the  household  management. 

Com  meal  and  flour  are  tlio  two  foods  used  most  extensively  in  this 
study,  showing  that  this  family  relied  on  cereal  foods  for  more  than 
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one-half  of  the  protein  and  GO  per  cent  of  tlie  onor<ry  supplied.  As 
these  are  both  very  cheap  foods,  this  is  another  instance  of  (  (onomy. 
It  is,  however,  probable  that  these  people  acted  from  habit  rather 
than  knowledge.  The  diet  for  families  in  such  conditions  was 
fairly  varied.  In  spite  of  its  good  features,  however,  it  is  doubtful 
whether  this  diet  was  adequate  to  the  needs  of  the  family. 

DIBTA&Y  STUDY  No.  606. 

This  study  was  made  with  a  family  consisting  of  a  widow  and 
two  daughters.  The  income  is  not  stated.  They  had  no  occupation 
other  than  the  usual  household  work.  The  house  in  which  they  lived 
appears  to  have  been  rather  better  than  the  avetage. 

The  study  began  Februaiy  11 ,  1901.  The  age  of  each  member  of 
the  family,  and  the  number  of  meals  taken  by  each,  was  as  follows: 

Woman,  age  55  yeare  (41  meab  X  0.8  meal  of  man),  equivalent  to. . . 
Woman,  iv^f  21  years  (41  meals  X  0.8  meal  of  man),  equivalent  f<>  . . 
Woman,  age  17  years  (40  me»b  X  0.8  meal  of  man),  equivalent  to. . . 

Total  number  of  meals  equivalent  to  

Equivalent  to  1  man  for  33  days. 

Wei^U  and  eoH  ^^food  and  nutrier^  in  diMary  Hvdif  No,  $06, 


33 
33 
32 

98 


tforfiif  tb«  «ttUf«  study  (14  dayi). 


Vast,  nutrients,  and  fuel  vulue  of  iood  per 
inau  per  day. 


Kinds  snd  amooots. 


Cost. 


Cost. 


Pro-  J,-  ,  ICarbohy-  Fuel 
teln.  I  drfttfls.  value. 


rooD« 


Pork: 
1»K 


Chuck  ribs,  a  psmiidi,  80  otata  (ft):  aalk 
b,-^  iMjuadB,  »  omti  {Uy,  taxmgfi, 

iid.2  emMOt).,  

iJipmaOt.  U  e«ittB(90}  

it5poaiiaB,aooa»t8,  (2i)   .. 


.  S2.&  poondiy  20  owits  (37). . 
TMalanliaaltMMl  


Carf^ls:  Corn  ni<>ui  ]*>.:u  i>oiJiirl#,  20)  oeuta  (33^ 
flour.  Mhcdt.  iT.Ksuounib,  4:jcdntB<S7);  braad, 
whJte,l^pgaiidi,6<miti(3B)  

8«xt*rs.  stMdiM,«te.:  Sogir,  brown,  l  pound,  5 

mats  iui  

V«)ptulj|«s.'  ( ■iihbcik;^*,  •>.;">  iioiiruly.  l.i  <■»■llt^  i.M  i; 
sjuerkrniit,  4  {wuti*!;-,  sct-nts  Mi7  ).  swc^  r  pota- 
t<»es.  (i  ijrr  (?eril  refu^s^",  I J  |»>niiil.s.  i;i<ciii<  m.s;, 
turnips. 'Jl  prrctitU  refuse,?  jkuiihIs.  •lo  nis  f  7.' ' 

drieiJ,  1  iwuml,  o  wnUs  (74);  upple  jt'll^ .  1  •> 
pountK  I.>  (X-nts  (Ti'o;  l>I;ickUTri«'s.  (Murifl, 
i4  pcnndi»  m  auit»  (Uy,  peacbes,  c»tmed,  0 


iBOd. 


Total  roo4..... 

*'<*<v|  tt  ist^d  


cm*. 

Gritjnt. 

Qrami: 

Oranu. 

0.83 

2^ 

18 

75 

.  15 

.  4 

2 

2 

.SO 

15 

1 

2S1 

.06 

2 

1 

1 

.20 

)t 

14 

14 

1.  td 

6  a 

3I> 

114 

l«i 

2  1 

44 

12 

35  ( 

.OA 

■' 

1 

JS 

1.2 

0 

2 

29 

1.32 

4 

2 

2. 44 

7  1 

17 

12.7 

i;<i 

,">4S 

2 

1 

l') 

'  4.20 

12. 7 

^\ 

(Moffes. 
740 

26 
263 
21 

1.223 


27  K 


4:0 
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Though  nothing  is  Imown  conceming  the  muscular  activity  of  the 
persons  studied,  the  data  of  the  above  table  would  indicate  that  the 
amount  of  food  consumed  was  probably  nearly  sufficient  for  their 
needs.  The  energy'  is  much  higher  than  would  be  expected.  The 
cost  is  nearly  4  cents  higher  than  the  average  of  these  studies,  as 
might  be  expected  from  the  variety  of  food  materials  used.  The 
waste  is,  as  in  almost  all  of  these  studies,  veiy  small  in  nutritive 
value.  It  would  appear  from  the  general  conditions  of  this  family, 
as  reported  by  the  observer,  that  they  were  rather  above  the  average 
of  the  families  studied  as  regards  income  and  standards  of  life. 

DISTABY  STX7DY  No.  607. 

« 

The  family  here  studied  was  very  poor.  The  man  was  physically 
unable  to  do  more  than  a  little  Work,  and  the  family  Was  largely  sup- 
ported by  the  mother,  who  took  in  washing.  They  paid  $1  per 
month  for  t  he  rent  of  the  two  rooms  in  which  they  lived. 

This  study  began  February  11,  1901,  and  was  continued  for  tlic 
usual  period.  The  ages  of  the  diiferent  subjects,  and  the  number  of 
meals  taken  by  each,  were  as  follows: 

Meals. 

Man,  ago2ri  yoars   42 

Woman,  age  23  yean*  (34  meals  X  0.8  meal  of  man),  CMjuivalent  to   27 

Ooy^  age  6  yean  (42  meals  X  0.5  meal  of  man),  equivalent  to   21 

Boy,  afio  5  ytmrs  (42  mcalw  X  0.4  moal  of  man),  equivalent  to   17 

Girl,  age  2  yean  (42  meals  X  0.4  meal  of  man),  equivalent  to   17 

Total  number  of  meals  equivalent  to  124 

Equivalent  to  1  man  for  41  days. 

Wei^ia  and  coat  of  food  and  nuttientt  in  dietary  stiM^  Ab.  607. 


Food  colMinied  diiriu>:  thu  ciitin;  .study  i,U  day«>. 


Cost,  nutrients,  uiirl  fuel  vulueof  foodpw 
nma  per  day. 


Kinds  aiHi  unmunts. 


Cost.    Cost.  ■       '  Fat.  '  y^y 


t«iu. 


Urates. 


Fuel 
VVltM. 


AmMAl  VOOP. 


I 


I 


Pork:  ilrad,  t2.7S  pound«»  S  0Bnt4  {V):  Mli  |  iMter«.   Cttat.  t  Onmt, 

fa|..«.2&poUDds.accnt9(H)>'   0  96'     2  3  11 

DuttenDUk,llM.:.ii>outidi.  86  cents  <26}  j  .<i5 

Total  sttlmal  food   1. «) 


16 


33 


3  9 


VKQKTABLE  TOOD. 


('erp-ds:  (  orn  nioal,  3."i.M  pounds.  43  cents  (33); 

Hour,  whfiii.  2.{  pouuils,  56 cents  (37)  

Vesetahuw  l  omips,  15  per  cent  Kpfuw, 

■  pounds,  4  cents  (72)  

Fruits,  etc.:  Apptee,  1.$ pounds,  3oeail8(73)  


Total  vefiPtable  food. 


Total  food. 
Food  «  Lsied  


FotMl  actually  paten. 
fBull.  32t  ] 


.«S 

.«! 


•2.4 

.1 
.1 


55 
1 


IM  i      2.«  I 


2.65 


l>.5 


2  U5 


5A 

m 
1 

99 


Gramt. 

Cateiriu. 

1  70 

667 

45 

374 

77 

45 

1.041 

19 

459 

2,m 

28 

• 

» 

467 

2.261 

.'.!■.> 

aw 

1 

s 

4b 

»J 

504 
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The  table  on  page  34  shows  a  decided  lack  of  variety  in  the  diet. 
Only  seTen  articles  of  food  were  consumed  during  the  two  weeks  of  the 
study.  Yet  this  family  obtained  99  grams  protein  and  3,257  calories 
energ}^,  which  is  more  than  the  equivalent  in.  protein  and  considerably 
in  excess  in  energy  of  the  standard  for  man  at  sedentary  occupation 
or  woman  with  moderately  active  muscular  work.  As  far  as  may  be 
judged  from  the  data  reported,  this  standard  corresponded  fairly 
well  with  the  activity  of  the  household.  It  would,  therefore,  seem 
that  they  were  sufficiently  nourished.  The  cost  of  the  diet,  6.5  cents 
per  man  per  day,  is  very  small,  doubtless  owing  to  the  fact  that  the 
family  lived  very  largely  on  two  articles  of  food,  both  furnishing 
large  amounts  of  protein  and  energy  in  proportion  to  their  cost, 
namely,  buttermilk  and  com  meal.  About  70  per  cent  of  the  fat  used 
was  derived  from  the  use  of  fat  salt  pork. 

DISTAJEIY  STUDY  No.  008. 

Dietary  »tudy  No.  608  is  the  first  of  those  made  in  or  near  Maryvillc, 
and  was  made  with  a  family  of  three,  a  woman  and  her  two  boys. 
They  occupied  a  three-room  house.  The  mother  took  in  washing  to 
support  the  family,  but  the  amount  of  her  income  is  imknown. 

The  study  began  March  31,  1902.  The  ages  and  weights  of  the 
several  members  of  the  family,  and  the  number  of  meals  taken  by 
each,  were  as  follows: 

Woman,  ae:^  23  yf»ai>',  woi^ht  105  jiouinis  \  V2  meal?*  X  0  H  meal  of 
man),  ecjuivaleiil  U>   34 

^oy,  age  5  yearn,  wd^t  48  pounds  (42  mealn  X  0.4  meal  of  ouii), 
equivEleDt  to   17 

Boy,  a^o  3  ycar^,  weight  32  pounds  (42  meals  X  0.4  meal  of  man), 
equivalent  to   17 

Total  number  of  meals  taken  equivalent  to   68 

Equivalent  to  1  man  for  23  daya. 

WngkU  and  eoH  of  food  and  ntUrienU  in  dietary  study  No,  60ft, 


FBodcoarattMdddltagttoMltivBiCady  (U  days). 


K-iiids  and  anioiints. 


Cost. 


AKQUX.  FOOD. 

Pork:  Lvd,  1  poond,  I0cent8(l2);ham.sniokprl, 
1  pound,  15  cents  (13);  suit  fat,  LSpoundJ,  15 
rents(M)  

Em. 0^ pound,  Scents  (2U)  

Bottar, 2^ pounds,  45 cents  (21)  

Battermilk,  H.5pounds.9oent8(a5)  

Total  Mitin«lfoo4  
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('oat,  nutrients,  and  fur  I  ^  iltM  of  food  p«r 
mau  per  day. 


Cost  Fai     t'irlKjIi.v-  Fuel 


0. 40 
.03 
.46 
.09 


f'rnU.  drams.  Ofanif. 

1.7  5  48 

.1  1   

2.0  1  37 

.4  .H  2 


QraniM, 


10 


OaiorU». 
447 
4 

333 
W 


.97  I      4.2  {  16_\ 


S7 


10  { 
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Weig^  and  eoH    Jood  and  wuinenU  in  dkiarjf  ttu^  No.  tfO^-^Ckmdnaed. 


Food  coDiuiiMd  diixinc  tha  antfra  study  (14  dajr*). 


Kinds  and  amounla. 

Coit 

Cost. 

I'ro- 
lalu. 

FaU 

Curlx)hy- 
drates. 

Fuel 
value. 

Cereals:  Corn  meal.  5  percent  refuse,  4.75 pounds, 

0  penis  (S3),  uoiir,  wneat.          poiinns,  jfs 
cent»(37)  

Dotur§, 
0.82 

.42 

.10 

 ^ 

CenU. 
1.4 

I.S 
1.3 

Onmf. 
20 

Gram*. 
« 

Qnmt. 
1S7 

» 

Cetorici. 
1,070 

5« 

301 

Sugars,  stareh*^"?,       :  Siipnr,  pruniilatoU,  tt.iM 

Vop»taliN's:  H<\ln^,  drifd,  1  pound,  5  ronts  i'4S  t, 
cu'iNu^;*'.  4  .')  pounds. cents      i;  fwas,  dri*»d, 
2  pounds,  10  cents  (58);  potatoes,  18  per  cent 

17 

1 

1.04 

4.5 

4«  1  7 

41» 

S.01 

a.  7 

61 
1 

•M 
I 

429 
0 

2,796 
4t> 

2.01 

8.7 

M 

420 

2,747 

Oest,  nutitonts.  and  fuel  val«M»of  f«od  par 
man  per  day. 


Ttse^^rns  very  certain  from  the  rfsuUs  jziveii  in  the  above  table  that 
tlu'  nutrients  suppiunl,  GU  grains  j)rot«^in,  93  grams  fat.  IJO  prpams 
carbohydrates,  and  2,747  calories  of  ener^'-,  wen^  insuHicient  for  the 
needs  of  the  family.  The  protein  in  particuliii  is  low.  The  cos>l  of 
this  diet,  8.7  cents,  i.s  higher  tlian  that  in  tlie  ])reee(lin<r  study  (6.5), 
though  tlie  diet  furnished  one-third  less  protein  and  but  84  per  cent 
of  the  energy.  This  is  accounted  for  by  the  fact  that  in  this  study 
butter  was  used,  while  in  tlie  other  it  wa.H  not.  This  is  not  meant 
to  ini])ly  tliat  liuttcr  is  an  unimportant  article  in  the  diet,  hut  that 
where  it  is  absohitely  neeessar>'  to  obtain  the  most  nutriment  at  tlie 
least  j)ossible  cost,  as  would  seem  to  have  been  the  case  here,  other 
foods  yielding  more  nutriment  for  tlic  same  amount  of  expenditure 
might  be  purchased. 

DISTAB.Y  STUDY  No.  609. 

The  following  study  was  made  with  the  family  of  a  section  hand" 
employed  on  the  railroad.  His  employment  on  the  nulroad  was 
irregular,  and  he  worked  in  a  brickyard  a  part  of  the  time.  His 
average  wage  was  f  1  per  day.  The  family  occupied  a  two-room 
house  (PI.  I,  fig.  1),  for  which  they  paid  $2  rent.  They  had  a  small 
garden  and  raised  some  vegetables.  Among  this  class  of  people, 
where,  as  far  as  may  be  judged  from  this  series  of  studies,  regular 
employment  seems  to  have  been  rare,  this  family  might  be  said  to  be 
reasonably  well  situated. 

The  study  began  March  31,  1902.  The  ages  and  weights  of  the 
members  of  the  family,  and  the  number  of  meals  taken  by  each  mem- 
ber, were  as  follows. 
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Plate  I. 


Fig.  I.-Home  of  Section  Hand.  Dietary  Study  No.  609. 


Fig  2.— Home  of  Stationary  Engineer.  Dietary  Study  No.  610. 
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Man,  age  23  years,  M('i(,'ht  154  pduiuls   39 

Woman,  a^c  19  yt  arx,  weight  129  puuud»  (40  meali»  X  U-8  meal  of 

man),  equivalent  to   32 

Boy,  age  2  yean,  weight  25  ponodt  (40  meals  X  0.4  meal  of  man), 

equivalent  to   16 

Vtritor,  boy,  age  16  yean   2 

Total  number  of  meals  equivalent  to   8)) 

Equivalent  to  1  man  for  90  days. 

M'e*i<//it»  and  co»t  of  food  and  nutrients  in  dit  larij  sludt/  A'o.  (WW. 


FuckI  coa»uuMMl  during  lti«eiiiirv  »liKly  (U  (iays). 


Oolt,  notrtaoti,  and  fml  Tslna  of  tbod  per 
man  per  day. 


ikiada  and  aqioiuiu. 


ANIMAL  rocili 


Fork.:  Liiffl,  '.'.T.'i  poumls,  2S  cf-nts  il2);  ham, 
Siiioked.O  tKlfioiniil,  10  wiit-s  ( lA  i:  salt  fat,A.S3 
pouDds,  64  rants  (H) 

 -,§mun») 


Coat.  Coat 


  1,  iM  pounds,  4  eenu  (33); 

■MTi  «taat,  21.19  poanto,  51  cents  (37);  bis- 

iSktM  pounds,  lOeaati  («)  

Mfin,  staicbea,  etc.:  MnliMM.  8.SS  pounda.  8 
««ta(4S);sacHr,l»»wn,3p(Mind8, 10oents(44). 
▼•iBCabiM:  Beam,  dried,  S.IS  pottbds,  25  oeota 
1  poanda,  4  centi  (51);  peas. 


(48):  oabbacB,  IM  poanda,  4  < 
orlM,  2  pouMs.  10  oenti  (SB), 
raits,  etc.:  PeaeiMB,  drted.  1 


firaits,  etc.:  PeoeiMB,  drted.  1  pound,  12 
qtOnoa Jelly,  1  pound,  10o«iti(W). 


Fiwi  iwtiiallyentan. 


1.  («  ,       3.  4 


.05 


1.07 


.2 


Pro- 
tein. 


Fat. 


Urainn. 
4 


3.6 


la 


.85 
.18 

.» 

.22 


X2 
.6 

l.S 
.7 


4.8 


2.51 


a4 


1 

24 
I 

85 

"w 

2 


Gtq  m». 
1 


Carbohy- 
drates. 


Oram*. 


Fiwl 
value. 


(Woriet. 
l,a«6 
45 


10 


II 

1 

129 


298 
55 

60 
21 


1.131 

1.437 

228 

381 
88 


From  the  above  table  it  will  be  seen  that  the  diet  studied  furnished 
76  grams  protein,  129  <:ram8  fat,  and  437  graoas  carbohydrates,  with 
a  fuel  value  of  3,200  calories.  The  energy  supplied  was  proba))ly 
not  far  from  adequate  to  the  needs  of  the  persons  studied,  but  the 
protein  is  small  in  amount.  The  amount  of  protein  from  animal  food 
was  Yory  small,  being  only  about  17  per  cent  of  the  total.  The  cost 
was  about  medium. 


I>IBTABT  STUDY  No.  610. 

The  subjects  of  this  study  were  the  members  of  a  stationarj^  eng:i- 
neer's  family.  The  father  was  employed  in  a  planirifr  mill,  but  oidy 
irreg^ularly.  Their  income  was  ver^'  small,  thou;;li  not  precisely 
stated.  The  avera<re  was  probal)ly  not  far  from  $2.50  per  week.  The 
family  occupied  a  three-room  cabin  (PI.  I,  hg.  2). 
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The  study  began  A])ril  16,  1902,  and  was  continued  for  the  usual 
time.  The  ages  and  weights  of  the  different  memberB  of  the  family, 
and  the  number  of  meals  eaten,  were  as  follows: 

Meals. 

Man,  lige  31  yean*,  weight  133  poundu   41 

Woman,  age  83  yean,  weight  135  pounds  (42  meaJsXO.S  meal  of 

man  \  equivalent  to   34 

(iirl,  ugo  ()  yoani,  weight  35  pounds  (41  mealsXO.d  meal  of  man), 

equivuleiit  to   21 

Boy,  age  4  years,  weight  M)  pounds  (41  meal8X0.4  meal  of  man), 

equivalwt  to   16 

Girl,  sL^ic  r>  monihii,  weight  20  pounds  (41  meal8X0.3  meal  of  man), 

equivalent  to   12 

Girl,  age  12  ye^n*  ( I  mcalXO.ti  meal  of  nmni      .^^^j^^  ^   j 

Girl,  age  15  yean*  (1  mealXO.8  meal  of  manf 

Total  mimlMT  of  meal.-'  equivalent  to   125 

Equivalent  to  1  man  for  42  days. 

Weight*  and  eo$l  o/food  and  nutrienti  in  didary  ttudjf  Ab.  6W. 


Food  OOOSU mod  Uurint;  tliu  eotlra  study  (14  days). 

Cost,  Dutrienti,  tod  fuel  value  of  food  per 
man  per  day. 

Klndi  and  aroouato. 

Coat. 

Cost. 

Pro- 
tein. 

Fat 

Carboby* 
dntao. 

Fuel 
value. 

ANDfAL  FOOD. 

Pork:  T.ard.  2  Tiound«,20r«»nts  (12);  8.111  f;i(.  _'..'i 
rHMiiiils,  .•■>  v>  nta  (14)      

<».  a:, 

.10 
.12 
.7& 
.15 

CtntB. 

1. 1 

I 

1.8 
.3 

Oranw. 

Onnu. 
41 

Granw. 

Calorie*. 
373 

Fi^li   S;inliin  v,  canni'd,       |>oiiiid,  lU  cenls  (Uj). 

2  1  1 
1  34 

17 
306 
8S 

VKOKTABLB  FOOD. 

(  ciimI  ,-  Fl'>i:r,  w  )if  »t.  11.  It  piiiiii.s.  si  ,;;  ,. 

(VII u  (  CO;  lugar,  granulatod,  3.26  pounds  20 

8 

2 

• 

1 .  .'.7 

,<  7 

1  i 

7.S 

782 

1.00 

.40 

.14 

2.4 

1.0 

• 

.3 

45 

2 

.'4 

5 

848 

84 

85 
2 

i.etf 

^4 

454 
8 

V<'t:*'t;il>lf"s:  H»':ui--,  'Iriiil,  'i  im.iiiuK.  4.",  ceuttt 
(48);  ••aliliiii't'.  1 ,7"i  iinijiMl  ,  1  (  rnls  i     i;  eom, 

canned,  ii  j  i  |>iHiii.,i:,.  tu  cMit .  i    i.  <  ucurabw 
plcklfs.  0    (.i.Ninl,          11)1  K  ix'its,  cunnad, 
1.-.*'  |.'>'iii-i;:.  ^  <'<'iits  f.v.ti;  iKiutoM, iSparoBoi 

rpii^.>  r4     i'<  I' ))<^, canned, 2 pounds,  14 cents 

(S-"^'  

2 

I  ni  il  veKvUible  food  

2.80 

6.K 

TI 

&I9 

4.43 

10.5 

K4 
1 

83 

83 
1 

&28 
10 

.i.  AM 
53 

4.43 

10.fi 

84 

518 

3,181 

Thecostpermanperdayin  the  table  a)>ovo  i.ssoniewhat  <n'<-att'r  than 
the  avorajro  of  those  hero  reported.  Tlie  variety  of  the  ihet  is  con- 
siderable, whicli  in  some  measure  probal)ly  aceoiints  for  tlie  increased 
cost,  since  tlie  iinlriciits  and  eneriry  are  in)t  (■orresj)on(hnirly  \\\^\. 
It  would  seem  lhat  fioiii  sd  v  aried  a  diet  and  sucli  a  Orlalively)  hijrli 
cost,  <;reatei'  niilritive  value  miLdit  liav(>  been  ohlained.  It  is  <|uite 
])ossible,  however,  that  tlu'  nutrients  .•supplied  were  (juile  or  nearly 
suilicient  for  the  needs  of  the  family,  esj)eciully  if  the  man  was  out  of 
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work  during  the  period.  All  other  things  being  equal,  such  a  varied 
diet  is  certainly  more  desirable  than  that  observed  in  dietary  study 
No.  eOSf  for  example. 

DIETABY  STUDY  No.  611. 

This  dietary  study  was  made  with  a  widow  and  her  son.  Both 
worked,  the  woman  tnkiTi<r  in  washing  and  tlie  son  (loing  job  work. 
Their  income  was,  therefore,  imccrlaiii.  and  varie<l  considerably  from 
week  to  week.  Thov  had  n  small  Lcanlrn,  where  they  raisp<!  soin*- 
vegetables.  They  occupied  a  two-room  house,  wliich  they  rented  lor 
$2  per  month. 

The  study  hci^an  December  7,  1902.  The  number  of  meals  taken, 
witli  the  age  and  weiglil  of  the  two  subjects,  is  given  below: 

Mauls. 

Wotnan,  age  39  years,  weight  120  pounds  (42  mealsXO.8  meal  of 

man),  equivalaiit  to   34 

Boy,  aeo  i:^  yrare,  weight  105  pounds  (42  inealaXO.8  meal  of  man), 

equivalent  to   33 

Total  number  of  meals  equivalent  tO   67 

Ekjuivaleot  to  1  man  for  22  days. 

Wei^t*  and  eott  of  food  and  nutrientt  in  dittmy  wtudy  No.  6ti. 


FtaMi 


tfurliif  tba  «ntii«  itudy  (14  dftjt). 


Kinds  tod  wuNinu. 


Coet. 


Cost,  uutirt«uL!>,  auii  luul  vaiue  ol  iuoii  r 

man  per  day. 


Cost. 


teiu. 


lle*f:  Shoiiltlflr cIcmI,  1.5  pounds,  l.">i'<'ri(s  i  h. 
JVrk:  l-ard,  1  po'in'l.  10  wfit'<  {\Jy.  nlIi  f;ii. 
jK^utKlji.  7.">  ii'nls  (Nj;  saiiSii;;*',  l-.">  potin<is, 

omXA  iWi)  

r,l^peimii^SOMDti(»)  


MS  POOP. 


CatMir:  Corn  nif  jl,  .£!  iiuuradt,  3fl  cents  (33); 
•mir,  wlnMt,  I)  iK>um(s,  2»1  it'fiis  (V)',  bread, 

whit*?,  H.T  poiin(i,3o«)ts  CV"!  , 

rar,  .stiJTx-he-!,  cU-.;  IbAtmns,  :i  ]»j\myH,  demta 


Cou'p«M^  dlM,  1  pound,  3  cents 
^jk^MtfhM^  •  par  «eiii  nfuM,  4 


Total  food. 


0.1A 

a? 

b 

1 

29 

1.10 

,:..o 

Ifi 

1.3S1 

.30 

1 

20 



235 

1.55 

7.0 

22 

175 

  1.645 

.a* 

1 

2.ft  !  60 

495 

2,416 

.OB 

.4 

• 

43 

176 

.07 

•» 

I 

34 

100 

.72 

3.3 

B7 

o7'i 

2.7«H 

10.3 

89 

I'M 

SI -J 

•} 

■A 

16 

•M 

•>.?: 

10  3 

SO 

1:hj 

.VV.  i.M2 

The  table  above  sliows  a  diet  iu<jh  in  <'ncrLry.  hut  hnv  in  |>rt)t»'in. 
This  seems  somewhat  typic  al  of  the  diet  of  tliis  chus.s  t»f  peojde  in  thi.s 
localit}  ,  H  iii^'h  (  iierpy  value  being  obtained  from  the  large  amounts 
of  fat  pork  and  corn  meal  used. 

The  cust,  10.3  cents,  is  hij;her  thiin  the  averajre  for  these  studies, 
but  the  reason  for  this  can  not  be  definitely  stated,  since  the  diet 
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shows  little  variety,  and  there  is  no  item  in  particular  which  seems 
to  have  caused  the  difference.  In  proportion  to  the  protein  and 
energy  furnished,  the  cost  is  also  above  the  average  for  the  studies 
here  reported. 

DIBTABT  BTUDT  Ho.  61S. 

Dietary  study  No.  612  was  made  with  a  family  of  five  persons. 
The  father  and  son  were  both  wage-earners,  their  combined  wage 
amounting  to  about  $0  per  week.  The  older  woman  also  earned 
some  money  by  knitting. 

The  study  began  December  7,  1902.  The  ages  and  weights  of  the 
several  members  of  the  family,  and  the  number  of  meals  taken  by 
each,  are  given  below: 

Man,  age  M  ycara,  weight  150  poundfl   42 

Man,  age  54  yean,  weight  140  pounds   42 

Woman,  age  54  years,  weight  140  pounds  <42  meals  X  0.8  meal  ol 

mau),  equivalent  to     34 

Woman,  age  17  years,  weight  130  pounds  {42  mculs  X  0.8  meal  of 

man),  equivalent  to   33 

Girl,  age  5  months^  weight  IS  pouiMb  (42  meals  X  0.3  meal  of  man), 

equivalent  to   13 

Total  number  of  meals  equivalent  to   164 

Equivalent  to  1  man  for  55  days. 

Wei^ts  and  coH  of  food  and  nuUienU  in  diUary  ttudif  No.  6Ji. 


Food  eonsuniMl  during  tbm  Mittie  study  (14  days). 


Cost,  nutrients,  and  fuel  value  of  food  per 
man  per  dsy. 


Klncbi  aud  ainouuls. 


Cost. 


ANUIAL  rOOD. 

Fwf:  Sh-uik, iHitiiiii^.  .«1  Ifi  (:t;  

I'urk:  I'hufk  rii'  ,  2i»  |<ouails,  lard,  i 

IMjiJtiil-.,  l-'irt'iits  (1-)  •  ' 

Butter.  „'  r,  |H>iifHls,  50  cents  (21)   i 


Total  uuimul  loo<l  •  

VF.OET\BLE  FOOK. 

Cereals:  Com  meal,  S.5  pounds.  10  cents  (XJ); 
Hour,  wheat,  iHpountLs.  ill  c-ent^  (37)  

Suttar,  starches,  etc  :  Molasiifc}.  12  jMJund.s.  30 
cf>iitsHa):  sugar,  granulated, 4poiinds,24c«Dts 
(45)  

Vegetables:  Swaet  potatoo^,  15  mr  cent  refuse, 
fib  pounds,  9l>4saiiilB  tO^);  tum(t>s,  7  pounds,  4 
cents  (71)  


DoUart. 
1.15 

l.« 
X  10 


Cost. 


Pro- 
tein. 


Kat. 


Carbohy 
drstes. 


Centt. 
2.1 

2.0 
.ft 


Orama.  Uramg.  i  Oranu. 


30 


11 

07 
17 

95 


Fuel 
value. 


716 
l.il 

1.12.'> 


Totsl  vogstable  food. 


Total  tood. 
Food  wasted.... 


Food  setusll  J  sstsn . 


1.01  >      1.8  1  37 

.54,      1.0  '  i 

1  I 

.04,      1.0  '  7 

0 

1 

290  i  1,3U 
102  416 
90  1  4B1 

2.09  1     3.8  '       46  ,        9  1        4»1  '  2.228 

MOi     0.4  1  lie 

  1 

104 

2 

401  3,3S3t 
7  1  W 

5.10 1     0.4,     115  1  in 

1  1 

484  1  3,209 

The  aboTO  table  indicates  that  this  family  received  a  diet  costing 
9.4  cents  per  man  per  day,  which  probably  yielded  a  sufficient  amount 
of  protein  and  energy  to  correspond  with  their  muscular  activity,  the 
protein  and  energy  being  proportioned  almost  exactly  to  the  dietary 
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standard.  Only  te^  articlefi  of  food  were  used  during  the  two  weeks, 
showing  plainly  the  extreme  simplicity  of  the  diet.  This  study  more 
nearly  approaches  the  ordinary  dietary  as  regards  the  proportions 
of  protein  and  energy  derived  from  animal  and  vegetable  food  than 
any  other  here  reported. 


DIBTAB.Y  STUDY  No.  618. 

This  study  was  made  with  the  fanuly  of  a  sawmill  operative.  Ftom 
data  reported  it  is  evident  that  they  were  poor,  but  economical  and 
industrious.  They  occupied  a  two-room  house,  which  they  rented 
for  $2  per  month. 

The  study  began  December  22,  1902.  The  data  concerning  the 
members  of  the  family,  their  ages,  weights,  and  the  number  of  meals 
taken  by  each,  are  given  below: 


Mao,  age  32  years,  weight  160  poundfl   42 

Woman,  age  27  years,  weight  120  puunds  (42  meals  X  0.8  meal  of 

mBn)t  equivalent  to   34 

Woman,  age  64  years,  wei^t  150  poiindB  (42  mealfl  X  0.8  meal  of 

man),  equivalent  to   33 

Girl,  age  7  years,  weight  40  pouuda  (42  meala  X  0.5  meal  of  luuii;, 
equivalent  to   21 

Total  number  of  meals  equivalent  to...  ;   130 

Eqidvalent  to  1  man  for  43  days. 

Weights  and  co$t  o//ood  and  nuttients  in  dietary  atudy  No.  61<3. 


Foodoonsumad  during  tbe  euUte  study  (14  days). 


Cost,  nuutente,  aad  fuel  Tslus  of  food  per 
ouuiperday. 


Kinds  and  Bmounts. 


jutiUAL  r<x)i>. 
J'ork  I,ar<l,  3.75  pounds.  38 cenU  (12);  salt,  fat. 


Sutler.  .<  iMOunds,  60 rents  (21)   

iliilt»'niillk.  i9poun<ls.  12(.«nts(25>  

Milk,  skimmed,  l^^Tvuimds,  14ceQbi  (31). 

Total  snlniai  (uod   

VEGETABIJE  rOOU. 


Orvuls:  Com  meal,  U  [Htunds,  16  c«nts  (33); 

fJour,  \<.li«>at.24  pounds,  58  cents  (37)  

Sugur-.,  s larches,  etc.:  Mdasses.  1.5  pounds,  5 

rents  (43);  sugar,  granulated,  2  pounds,  12cents 

(45)  

Vegetables:  Cabbase,  7  pounds,  14  cents  (51); 

cowpeas,  Clay,  dried,  2  pounds,  6  cents  (55); 

peas,  canned,  5  poun«ls  30  cents  (.'Wi  

Fruits, etc.:  Huckleberries, canned,  -1  poiuids. ^ 

rents  (85);  watermelon  preserrea,  4  pounds,  40 

cents  (89)  


Pro-  I  B-.,  Carboby- 
'  dzstei. 


Fuel 
value. 


DtMart,  ,  Vtntt,  QrimtAOrams. 


1.4 


63 
26 


.  12 

6 

1 

.14 

.3 

6  1 

1 

1.54 

3.6  ' 

16  1 

91 

Oram*. 


10 


m 

23S 

(.1 


17 


«M2 


.74 

.17 
.» 


1.7 
.4 
1.1 

1.6 ; 


3(i 


F«ed 


Total  v*g« table  food. 
Total  tood  


2.W  i 
3.6»  I 


4.8 


44 


10 


28» 
33 
22 
88 


1,367 
128 
1» 
161 


1.785 


&4 


(<0 

1 


I 


8.4 


lot 
1 


8 


100 


380 


2,727 
45 

•-•,WS2 
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Tho  table  shows  a  diet  considerably  varied  in  kind,  but  yery  small 
as  ro«;ar(l8  amounts  of  protein  and  energy  furnished.  The  cost  is 
slightly  below  the  average.  The  amount  of  protein  furnished  is 
lUKjUt'stiunably  miK'li  lower  than  that  fotmd  in  other  studies  of 
families  under  similar  conditions.  The  amounts  df  nutrients  wasted, 
1  gram  protein,  1  gram  fat,  and  8  grams  carbohydrates  per  man  per 
day  are  very  small.  It  may  be  that  for  some  resson  the  diet  was 
lower  than  usual  during  the  period  of  the  study,  and  that  these 
figures  <lo  m)t  represent  the  normal  food  supply.  If  they  are  correct, 
the  family  must  have  been  decidedly  undernourished. 

DIBTARY  STUDY  No.  614. 

This  study  was  made  with  the  fanuly  of  a  railroad  section  hand. 
Their  income  was  $1  per  day.  They  paid  $2.50  per  month  rent  for 
the  small  three-room  house  which  they  occupied.  They  dressed 
p4)orly  and  saved  no  money. 

The  study  began  December  22,  1902.  The  usual  data  concerning 
the  members  of  the  family,  and  the  number  of  meals  taken,  are  given 
below: 

MMb. 


Mau,  ape  21  yearH,  weight  100  {xiuuds   42 

Woman,  ago  21  ye-ars,  weight  130  pounds  (42  meals  X  0.8  meal  of 

m&n),  equivalent  to   34 

Two  women  (4  meals  X  0.8  meal  of  man),  equivalent  tn   3 

Roy,  a^M>  2  yeun*,  weight  39  pounds  (42  meab  X  0.4  meal  of  man), 

equivalent  to  »   17 

Total  number  of  meab  equivalent  to   96 

Equivalent  to  1  man  for  32  days. 


}Veights  and  co»l  of  food  and  nutrienU  in  dietary  9tudy  No.  €14. 


Food  «onaiitd«(l  dttttng  the  «ntli«  stndjr  (14  days). 


Cost,  nulrient.s.  and  fui'l  valiMOf  toodpCT 
man  per  day. 


Klnda  and  amountB. 


Cost. 


Pro- 
tein. 


AWMAL  roob. 

Pork:  rhuck  ribs.  4  pounds,  20  teniN  i^j,  lard. 
I  pound.  10  o  nis  ( 12):  salt,  fut,  2  pouuds,  2U 
r.-iits  (14):  saiisiw,  <k.')  pounds. 85 oeats (16).. < 

Klvs,  II  .'j  pound,  .S  o-nis  (20) . .   

lliittt^r.  2  .j  jtoufids.  .»<>  i  crits  (21 )  , 

UuttenniliE,  l.i  pounds,  v  ceut^t  (26)   

Ullk,  sklnuiMd,  i  pounds.  3  cents  (31)  

Total  animal  Hood................  


Voliars. 
1.15 
.06 
■  SO 

.09 

03 


1.82 


Ctnlt. 
3.6 
.2 
1.5 

.3 

.  I 

5.7 


Grams, 
21 
1 
I 
6 
2 


31 


1  Fat    \  *  arhohy- 
1 

Fuel 
value. 

Gram*.  Qrant, 
I       93  1  

OUoTia. 

91! 
13 

9(9 
•1 
90 

1  1  

j  »   

!  1j  I 

124  10 

1.267 
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Weightt  and  cost  of/ood  and  mtlrienlt  in  dietary  study  No.  €14 — 


Continued. 


durinc  tiM  antln  study  (14  dajs). 


•KIndi  and  amotmU. 

Ont. 

Coat. 

Pro. 

t«ln. 

Fat. 

V.-*il  1  AMI  J  " 

drates. 

r  uei 

valua. 

wmumuMM  9000. 

(  ermU:  (  om  inoal.  17  pounds,  30  cents  (33); 

BU^tr-'.    ^l:i^c^lt'b,              MipVi    JimUlMlwlnl.  3 

Dollars. 
U.63 

.18 
.&5 

Cent*. 

2.0 

.5 
1.7 

Orams. 
44 

Oram*. 
13 

Omms. 
;{57 

43 
104 

Calorit*. 
1.720 

172 
498 

\                Hi-;iu-,.  ilrii-<l.  A     jKMirnls,  IK  cents 
1  ^^ ).  c  iuuniN«  r  jiltklfs.o.S  pound, .'« (H-iit,'?  (01 ); 
j<>Uito»-s.        per  ci-iit  refuse,  l.{  i>uumls.  10 
SpooB^  awe^^poutocs,  25  per  cent  refuse, 

Tot  ll  f(MKl  

la 

2 

1.36 

4.2 

S.I8 

9.9 

91 

3 

139 

2 

17 

;i.r>:,7 

ilH 

3. 18 

9.0 

137 

Cost,  nutrients,  and  fuel  value  o(  food  per 

1  per  day. 


The  diet  of  this  family  as  shown  above  is  rather  low  in  protein 
and  high  in  energy,  i.  e.,  it  is  not  a  weli-balanced  diet.  This  peculi- 
arity is  more  frequently  noticed  in  the  southern  than  in  the  northern 
States,  and  is  probably  doe  to  the  quantities  of  salt  pork  consumed. 
In  this  study,  for  example,  pork  furnished  68  per  cent  of  the  fat  of 
the  total  food.  The  cost  of  the  diet  is  not  far  from  the  average  for 
this  group  of  studies.  The  protein  consuni{)tion  is  below  the  stand- 
ard for  man  at  light  to  moderate  muscular  work. 


DIBTA&Y  8TXTDY  No.  616. 

This  dietary  study  was  made  with  a  family  of  six,  a  man,  wife, 
three  girls,  and  an  mfant.  The  father  was  a  bricklayer,  but  could 
not  get  work  at  his  regular  trade.  He  did  work  of  any  kind,  earning 
on  the  average  about  75  cents  per  day.  They  owned  the  house  in 
which  they  lived  and  raised  on  their  land  some  vegetables  for  their 
own  use.   Nearly  aU  their  food  was  cooked  by  frying. 

This  study  began  January  5,  1903.  The  members  of  the  family, 
with  ages,- weights,  and  number  of  meals  taken,  were  as  follows: 

Heals. 


Iffljl,  age  24  ye:irs,  weight  160  pounds   42 

Woman,  age  2(i  years,  weight  120  jMUintl.M  (42  inealH  X  O  H  meal  i>f 

man),  equivalent  to   34 

Girl,  age  •  ymv,  weight  70  pounds  (42  meals  x  0.5  meal  of  man), 

equi>'alent  to   21 

Girl,  age  4  years,  weight  46  pounds  (42  meals  X  0.4  meal  of  man), 

e<^iuivaleut  to   17 

Girl,  age  2  yean,  weight  30  pounds  (42  meals  X  0.4  meal  of  man), 

equivalent  to   17 

Man.  \'i8itor   .  1 

Girl,  visitor,  age  11  yean (1  meal  X  0.6  meal  of  man),  equivalent  to.  1 

Total  number  of  meals  e<{iiivalent  to   133 

Equivalent  to  1  man  for  44  days. 
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Wei^tB  and  eo$t  o/faod  and  nutHentt  in  ditUinf        -^o*  ^JS, 


Food  oonaomed  duitiif  tlie  «ntti«  itady  <I4  dagv). 

Coat,  nutrfents,  and  ftMl  value  of  food  per 
man  per  day. 

Kinds  and  smooDts. 

Ooet. 

Coat. 

Pro- 
tein. 

Fat 

Carboby- 
diatee. 

Fuel 
Tilue. 

2.;>  jxmnils.  2,">  <>i'ii(,s  i  l-'j;  sliU,  fat,  2  ]>uuxids, 

O.«0 
.10 

1.4 
.9 

Gram-*. 
0 

Oranwt. 
49 
17 

(tpnu. 

Cnlmiet. 
«M> 

151 

1.00 

2.3 

6  i  M 

611 

VXOBTABUt  MOO. 

Cwoalt:  Com  m«al,  10  pounds,  13  tuM  (O); 

8ufiin»  •tarelMa,  «lc.:  MoluaeR,  9  pounda,  27 
««Qt«  (43>;  aigw,  gimnulAted,  8  pofiinds,  12 
cntaftf)  

.M 

.39 
.06 

2.2 

.9 
.1 

44 

: 

8S 
10 

1,630 

34« 
44 

VflgBtabka:  Sweat  pot»tow, »  per  «ent  rafOae, 

Food  aoUuUy  eaten  

1.40 

3.2        47  1  It 

4491  I  2.oai 

3.-10 

5.5  1  » 

74 



443 

3 

2.642 

:^.4U 

5. 5  1  52 

74  ^  4-iO 

J.<iJO 

From  the  above  table  it  will  ho  .st'cn  that  tiie  a  mount.''  of  iiutnciits 
consumed  were  protein  .52  jiframs,  fat  74  grams,  and  carbohyi hates 
440 grams,  witli  a  total  of  2,G26  caloric.^  of  pnerg>'.  The  cost,  5.5  cents, 
is  extremely  .small.  It  is  not  to  be  wondered  that  rvni  using  the 
cheiipest  food.s  tliis  family  was  unable  to  procure  more  nourishment  at 
so  small  a  cost. 

Tluv  waste  wa.**  very  small,  even  for  these  studies,  showing  that 
almost  nothintj  of  food  value.  wa,s  uniisod. 

TIh'  If)  cent  s  spent  for  hut  tec  in  this  st  udy  might  perhaps  have  been 
iiniic  advantageously  spent  for  dried  beans,  which  would  have 
iiicreiised  the  protein  c<m.siik'rahly. 

So  far  as  cun  be  judged  from  t)ther  dietaries,  the  nutrients  and 
energy  consumecl  by  this  family  were  insuflicient  for  their  bodily 
ni'eds;  nevertliciess,  the  weights  given  for  all  the  children  are  notice- 
ablv  above  the  normal. 

DXBTA&Y  BTUDT  No.  616. 

This  study  was  made  with  a  day  laborer's  family-.  Both  the 
parents  contributed  to  the  support  of  the  family,  their  combined 
income  being  about  $6  per  week.  They  raised  a  considerable  quantity 
of  vegetables,  which  helped  to  reduce  their  fooil  expense.  They  also 
raised  some  chickens  and  kept  a  pig.  The  house,  for  which  the 
family  paid  $2  per  month  rent,  had  but  two  rooms. 

The  study  began  January  5,  1903.  The  members  of  the  family, 
with  ages,  weights,  and  number  of  meals  taken,  follow. 
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I,  age  53  years,  weight  160  pounds   42 

Womnti .      53  yeuB^  weight  130  poundB(42  meals  X  0.8  meal  of  man), 

equivalent  to   34 

Girl,  age  11  yeare,  weight  75  pouodti  (42  meals  X  0.(i  meal  of  luun;, 

equivalent  to.   2S 

Boy,  age  4  yean,  weight  SS  pounda  (42  meals  X  0.4  meal  of  mstn), 

equivalent  to   17 

Total  number  of  meals  equivalent  to  118 

Equivalent  to  1  man  for  39  daya. 

Wei^ts  and  mtt  of  food  and  nutrimU  in  dietary  study  No.  616, 


duilag  tiM  «otli«  ttiidy  (14  dAji). 


Cost. 


I 


Oott,  nutilmta,  mm!  fuel  value  of  fbod  per 
man  per  day. 


Ooft 


— -A  Carbohy- 


value. 


I'arL.:  i'hiii  k;  rib*,  4  puuxMii, umts  lard. 
2  pounds.  -JO  Mitt  (IS);  wimfi,  Ipooiid,  10 

i-cnXs  n<>).  . .  .  -  T  .    

BiittonnllL.  l<i  pound.s,  10  wiUj;  U.'n  

iiilk,eikrtmmo(l,  I.  |K>uurh.  .'•(joou^il   


Dollarf.  Cent*. 


I 

Gram*.  Oranf.l  Onmt.  (\tlorieg. 


tuAnU  fUihnwl  hMv\  

VKtiKTABl.i:  J-"o<H', 

IVrvali:  Com  iiH'al.  S  iK>iin(ls.  1»  (vnu  CXi): 
tlour.  w)i<-ar,  40  i>i>uniis.  'M^  imt,-*  il*7j  

VfHf>t  til  lire:  Uoans,  tlrl«Nl.  |H>uriil.v,  lOceiits  i^4>), 
potato's.  per  writ  rofiJS<<.  »>  .">  iK)iin(i.«..  Scents 
U^),  t»i]mpkln,2'Jprtun«is.  2tKTnts  ((^i);  smet 
poi^ito^.  ^s  pcrcMit  refow,  8  pouods,  8  cents 
ttis>  


Total  ii>|«uHBiDod. 
Totdtood  


0.20 

*j 

1 

....7.,... 

2S 

.50 

8 

41 

887 

.  10 

0 

1 

0 

&7 

A}i» 

.  i 

2 

4 

.86 

2.2 

W 

43 

1.06 

2.7 

54  ; 

i 

9 

428 

1 

1,968 

.55 

1.4 

0  , 

I 

■ 

1 

W  < 

237 

1.61 

4.t 

_  1 
68  . 
 1_ 

10 

471 

2,225 

2.40 

0.9 

88  1 

38 

481  i 

2,728 

2  ' 

1 

9  1 

S3 

3.46 

6.8 

81  1 

52 

472 

2.876 

From  the  above  table  it  appears  that  the  food  eaten  yielded  per 
man  per  day  81  grams  protein,  52  grams  fat,  and  472  grams  carbo- 
hydrates, with  a  fuel  value  of  2,675  calories.  The  energy  figure  is  27 
per  cent  below  the  average  for  these  .studies.  It  therefore  appears 
evident  that  this  fafxuiy  was  insufficiently  nourished  in  respect  to 
energ\\ 

The  <(>st  is  very  low.  and  the  diet  shows  very  little  variation.  It 
uniild  appear  tliat  the  exj)enditure  of  29  cents  foi-  punipkiTi.  which 
luiiiislu'd  only  a  very  small  amount  of  nutriment,  was  unwise  if 
strict  economy  was  necessary. 

DXSTABT  8TUDT  No.  617. 

This  dietary  study  wa.s  iiuuie  with  a  woman  nnd  her  dftU'jlUer,  who 
were  supported  mainh'  by  the  labor  of  the  (lauirliter.  a  factory  hand. 
They  were  apparently  industrious  people,  and  though  the  motlier  did 
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not  do  outside  work,  slie  had  the  care  of  the  live  stock,  pigs,  ducks, 
chickens,  and  cows,  which  probably  contributed  considerablj  toward 
the  support  of  the  family.  The  family  occupied  a  four-room  house,  for 
which  they  paid  a  monthly  rental  of  $2. 

This  study  began  January  7 , 1 903.  The  number  of  meals  taken  by 
these  people,  together  with  their  ages  and  weights,  are  given  below: 

Meals. 

Woman,  age  47  yean,  weight  140  pounds  (42  meals  X  0.8  meal  of 

man ) ,  eq  uivalent  to   34 

Girl.  ai.'t>  11  years,  weight  120  pounds  (42  meals  X  0.7  meal  of  man), 

equivaleut  to   29 

Total  number  of  meals  equivalent  to   83 

Equivalent  to  1  man  for  21  days. 

IFst^iAto  and  eo9t    food  and  nutrient$  in  dietary  tttufy  No,  617. 


Food  oouumd  during  tin  vMn  study  (U  dsys). 


Cost,  DOtxICDtB.  an>l  fool  viUue  of  tood] 

man  per  day. 


EJnds  and  smooDts. 


AMtMAL  rOOD. 

Pork:  ShoiiMiT.  1  j:<)uni|,  1:1  c-iits  lUli;  lird.  2 
IKjilmls.  'J"  ii-nis  fM.  hil,  1  pound,  10 

i  i'iiK  ( 1  ( !:  viu.sutriMi .  'i  ponri.l,  8l3en&(l$).  .  . 

Butter.  1  [xmii-i,  -Ni  r.'nU(21j.  


ToUU  aoiiu:ii  riKi.[  

vf-f.rTAMi);  rnnii. 


(Vri-:il.-.:  (  firii  [immI  .">  ]]i)iinil-.  Kn-ni-:  i^i.'i':  11i.iiir, 

\l  ti.'.il .  'Jl  lnjiiliiN,  ,  :i7  I   

.<ii^.':irs.  rli  ,:    S'li'iir,    |.'r!iTml,U I ,  ? 

[MilllH!-,  ;  J  i-'Mll.-.  I       I  .   

X'l'l'rl  :i1  •Ic;  :    ."^Ui'rl   [  m  il  :ir<      ,  L'-'.  |ilTi(Il1  ri'''i'-i'. 

Fr>.::!<.  fli  :  ,1.'t|-.  ,  :i]'plr,  -  (xniriil.^,  >  7t.), 

i'l;ii  kl>iTrl<--,  i  :>riri>'.i ,    immiils,  I'l  n  ''78); 


Food  waAtoct..., 


Food  MTtuaUy  «aten. 


Cost. 

Cost.' 

Fat. 

(".•irfxiliy- 
dnues'. 

Fuel 
vmiue. 

UoiUtr*. 
0.51 

.ao 

Ctnu. 
2.4 
1.0 

0 

70 
Ig 

Gram*. 

iMi^ria. 
M7 

leo 

.71 

3.4 

6 

88 

807 

1  .M 

1 

'  .OS 
.62 

3.0 
.« 
.4 

2.fl 

60 

2 

2 

10 

1 

1 

476 
4> 
U 

t  4 

%m 

172 
157 

S2i> 

6.9 

M 

12 

(,:« 

2.  K<5 

X17 

la  3 

70 
1 

100 
1 

wo 
s 

4A 

2.17 

laa 

fiO 

99 

403 

The  above  table  shows  that  the  nutrients  and  energy  consumed 
by  this  family  amounted  to  69  grams  protein,  99  grams  fat,  and  622 
grams  carbohydrates,  with  a  fuel  value  of  3,645  calories  of  energy. 
The  cost  was  equivalent  to  10.3  cents  per  man  per  day.  From  these 
results  it  will  be  seen  that  the  proportion  of  nutrients  derived  from 
tlie  food  wa-s  .snmll  as  compared  with  the  outlay.  A  comparison  of 
tliese  data  with  the  standard  or  with  the  average  for  these  studies 
indicates  that  this  family  did  not  receive  sufficient  protein  for  their 
bodily  needs.  Tht^  amount  of  energy  was  comparatively  high  and 
was  in  all  probability  amply  sullicient. 
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DIEIAHY  STUDY  No.  QiS. 

Dietary  study  No.  618  was  made  with  two  persons,  a  boy  and  his 
grandmother.  Neither  had  any  particular  occupation.  The  only 
regular  income  wliich  they  seemed  (o  have  had  was  a  small  sum 
from  the  rental  of  a  little  house  and  lot  owned  by  the  grandmother. 

They  were  very  poor. 

The  study  l^ojjan  Janiiaiy  12,  1903.  The  ajres  and  weights  of  the 
subjects,  together  with  the  number  of  meals  taken  by  each,  are  given 
below : 

Meals. 

Boy»  age  15  yean,  we^ht  90  pounds  <42  meals  X  0.8  meal  of  man), 

equivalent  to   34 

Woman,  :iir<^  ^7  yean,  weight  170  pounds  (42  meab  X  0.8  meal  of  man), 

equi\aN"ni  to   34 

Total  nunilxT  of  nuKih  ('({uivalentto   68 

Equivalent  to  1  man  for  23  days. 

Weight*  and  cott  qf/ood  and  nuiiienU  in  dietary  ghufy  No.  6J8. 


Food 


dtninf  fhB  anttrn  itndj  (14  4aya). 


Cost. 


Cort,  natrleats,  and  fuel  value  of  Ibod  par 

maa  per  (h^*. 


Cost, 


FaU 


drill 


I'ork:    Laxd,  1  jKniiirl.  10  wtus  (12):  soU.  fiit, 
(>otin<Js.  M  ccim  (14):  s^iiiSitKO,  2  potuuk,  'At 
(.•♦".nt.-*  (iiii  

linttrr.  1  pound.  JDwuts  f.'l )   

RutteniiliK.  J  tK>!inilfi,  1  crtii  (J'.)  , 

Milk,  $klnunf>r].  4  pounds.  .*) oeote (il ).....  ... 


Tot^MllrTLal  f<xx!  

Vlif,BTAIIf.K  F<»fH). 

Corrals:  Corn  iitciil,  17  jKHinrls.  'JO  vesila  (JUL 
honilny,  7  pounds.  7  <.*nts  (3-»};  Il0lir>  WMM, 
I '  >  i>ou  n  li.-s.    t*  [If s  { .{7  >  


(vnt.s  (4.'t)  

VrpvUiWes:  CaWnififl,  1  pound,  2  cvnts  ("pI 
eowjiieas,riaj,drt<»fi,  I. .')  pounds.  .'Stvnts  (Vtj. 


TBtri^Hotoblntood. 
Mdtood  


OiSO 
.20 
.01 
.08 

t  iiUi.  Otams. 
2.2  1  8 

r 

.  1  .T 

O  faille-. 
G7 
16 

GfdiM. 

I 

4 

CtiJijTUS. 

628 
142 
8 
2S 

.74 

3.2  1  12 

5 

806 

1  .ftS 

1 

.  (Jrj 

1 

.07 

2.8 
3 

OS 
7 

Iti 
! 

570 
27 
10 

112 
in 

.78 

3.4  1  70 

~"  19 

622 

2,061 

1.52 

88 
& 

102  627 
»  ,  29 

3,767 
162 

1.&2 

99 

598 

From  the  above  table  it  will  be  seen  that  the  articles  of  food  con- 
sumed during  the  time  of  this  study  were  extremely  few.  The  cost, 
6.6  cents  per  day,  was  vorv  small.  It  seems  fairly  certain  that  tlie 
energy  value  is  too  high  and  the  protein  value  slightly  low  for  the 
bodily  activity  of  the  subjects,  though  they  probably  did  but  slight 
muscular  work. 
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DZBTA&Y  arUDT  Ho.  619. 

This  study  was  iniido  witli  a  widow  and  her  four  cliildren.  Not 
mucli  is  known  of  tlieir  income  or  activity,  or  their  condition  in 

genera  1. 

The  siudy  i)t'giiu  January  12,  1903.  The  followini,^  data  «rive  the 
character  of  the  several  members  of  the  family,  with  the  number  of 
meals  taken  by  each  member: 

Meals. 

W  uman,  u^'e  29  yean,  wei^t  135  pounds  (42  meals  X  0«8  meal  of  man), 

oquivaliMit  U)   34 

Girl,  i4je  8  years,  weight  65  pouuds  (42  meals  X  0.5  meal  of  man;, 

equivalent  to   21 

Boy,  age  6  yean,  weight  45  pounds  (42  meab  X  0.5  meal  of  man), 

equivalent  to   21 

Girl,  age  4  >  ean,  weight  39  pounds  (42  meals  X  0.4  meal  of  man), 

equivalent  to   17 

Girl,  age  I  year,  weight  15  pounds  (42  meak  X  0.3  meal  of  man), 

equivalent  to   13 

Total  number  of  meals  equivalent  to   106 

Equivalent  to  1  man  for  35  days. 

Weiglu*  and  cotl  o//ood  and  nutrienU  in  dUtary  ^uify  No,  619. 


Pood 


duflng  the  entlra  study  (14  dajs). 


Cost,  nutrtonta,  and  fuel  rahw  of  food  per 
par  day. 


Kinds  and  amounts. 

jomiAi.  rooD. 
Pork:  I  :>r>l  '  poiiml.  10c«nt8(12).. 
Tout  aui/iial  (oud  

VEOr.TAnLK  FOOD. 


Cereals:  Com  meal,  10  pounds,  12  cents  (33); 
hominy.  J  i>oun(ls.  2  wnLs  (M):  rolled  oats.  3 
poun<ls,  \h  tfnxs  (.Vi);  flour,  wheut.  :«i  pounds, 


•  rents  (37t 

Sugars,  starches,  etc.:  Uolasses,  b  pounds,  U 
oeDt8(«3):  sugar.  graniilatad,3  pounds,  isesnls 

HM  

Vepptiibles:  CabbuKn,  3  pounds.  »>  i-ents  (51); 

oniorf*.  n  s  |vmind,  1  cent  (.i7>:  pnr^nlp^,  2 

pOUll'l-.  ^'I'l'llls  'XI  I    iWWl  pOtHlK'S,  J'llnTK'tlt 

redi^e, 8 pounds, MceuUiioh);  turnips,  1-1  pounds 
7G«Dt8(71)  


Total  vefetabia  liiod. 


I  dial  food. 
Koo<l  w  ittlcd  


Food  actUHily  euten. 


Cost. 

Cost 

Pro. 
tain. 

Fat. 

Carbohy- 
drates. 

Fuel 
valoB. 

OlIO 

OnU. 
aa 

Oranu. 

Qnm». 

13 

Qrvmt. 

CWerfM. 
11« 

r 

.10 

.3 

13 

lis 

r" 

1.16 

1 

1 
( 

65  1  13 

405 

1 

; 

3,390 

.31 

.0 

8 

U 

944 

i  .24 

4 

.rr 

172 

1.70 

4.9 

71 

14 

616 

2,K7J 

1.80 

71 
1 

27 
1 

t)l« 
9 

2,088 
49 

LflO 

7U|  35 

U07 

2,980 

The  labli'  aboxc  sh«)ws  tbe  total  expenditure  fur  the  two  weeks  of 
this  study  to  !iii\c  been  ^l.so,  or  r>.2  cents  per  man  per  dav.  Only 
three  >tu<lie>  nf  lliis  seiies  surpass  tlii>  one  in  the  cheapness  of  the 
food.    Tills  family  were  practically  vegetarians  at  the  time  of  the 
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study,  the  only  animiil  food  consumed  being  1  pound  of  lard. 
Tbeir  diet  might  be  compared  with  that  in  other  studies  with  vege- 
Urians,*  though  the  latter  adopted  their  peculiar  food  from  choice 
and  this  family  mainly  from  necessity.  The  weight  of  the  older 
children  is  not  far  from  normal,  but  the  baby  is  noticeably  under- 
weight. 

BIBTARY  8Tin>Y  No.  020. 

This  study  '^vms  made  willi  the  family  of  a  day  laborer,  but  the 
nature  of  his  wmk  is  not  stated.  His  wife  helped  to  sup[iort  the 
family  by  sewing,  f(»i  which  slie  received  a  few  dollars  per  month. 
One  of  the  boys  worked  in  a  sawmill,  earning  $1  a  day.  They  owned 
the  house  which  tliey  occupied. 

This  study  began  February  2,  1903.  The  usual  data  concerning 
the  family  are  given  below: 


Man,  ago  31  years,  weight  150  potmds   42 

Woman.  ;i<je48  yearn,  weight  130  pounda  (42  meals  X  0.8  meal  of  man), 

e<iuivalont  to   M 

Woman,  age  31  years,  weight  130  pounds  (42  meals  X  0.8  meal  <rf  man), 

equi^ent  to   34 

Boy,  age  14  years,  weight  35  poirndB  (42  meals  X  0.8  meal  of  man), 

oqtiivalfnt  to   33 

Girl,  age  7  yeiir^,  weight  50  pounds  (42  meals  X  0.5  meal  of  man), 

equivalent  to   21 

Girl,  age  6  yeaia»  weight  60  pounds      meals  X  0.5  meal  of  man), 

equivalent  to     21 

Girl,  age  4  years,  weight  38  pounds  (42  meals  X  0.4  meal  of  man), 

equivalent  to   17 

Boy,  age  5  mouths,  weight  18  pounds  (42  meals  X  0.3  meal  of  man), 

equivalent  to   13 

Woman,  visitor  (6  meals  X  0.8  meal  of  man),  equivalent  to   5 


Total  number  of  meals  equivalent  to. 
Equivalent  to  1  man  for  73  dajrs. 


WeighU  and  C09t  o/faod  and  nutrimU  m  dietary  tUtdy  No.  SstO. 


220 


Foodoonniiiied  dnriiMC  tlie  «atli«  ttady  <14  days). 


Cost,  uutrionu),  au<l  fuel  value  of  food  per 
mi  per  day. 


Kinds  and  aiiUNints. 


ANIMAL  roOD. 

Bwf:  Shouldor  clod,  2  pounds,  20  watt  (4>. . 
Pork:  Lard.  5  pounds,  SO  oents  (12);  nit,  flit, 

11-5  poimds,  *l.J.T  (H)  

Biutpr,  1  pound,  20  cents  (21)  , 

Batt(>nnllk.  24  pounds.  15  cents  (26)  


Total  animal  food. 


Goat. 

onat. 

''■^O-  Fat 

tBln.  1 

CarlMjhy- ,  Fuel 
dntos.  }  Taliie. 

DollaTf. 

0.  20 

1.  m 

.20 

CeiUt. 
0.3 

2.2 
.9 

.2 

Gramt. 

2 



1 

83 
6 
1 

OraflM. 

17 

763 
44 

A', 

2. 2u  1    a.  0 
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Weii^  and  coat  of  food  and  nutnenta  m  dietary  study  No.  6fO— Omtinued. 


Add 


dinliig  tlMnilfnctudy  (14  dayi). 


Klnda  and  amounts. 


vmawuMa  worn. 

Oerrals:  Corn  meal,  24  pounds,  29  cents  (33): 
hominy,  S  pounds,  5  cents  (34);  flour,  wheat, 
73  pounds,  11.75(37)  

Sugars,  starches,  etc.:  Su^nir,  (granulated,  10 
pounds,  00 cents  (45)  

VeSfetahlcs:  Cabbafif,  10  pounds,  20  cents  (51); 
onions.  10  iH)un(l5,  H  Of  iits  (  'J);  potatoes,  40 
perc«"nt  rr-fiise,  U>  |x>iiti<Ls.  -"Ocvnts  (tG);  sauer- 
kraut. 1  jwunds.  Scents  (r,7);  s\v<H>t  fwtatoes, 
30  per  cent  refuse,  K  pounds,  H oent8(G8);  to- 
rn a  tot  \s.  canned,  4  pounds.  2Ooea(s(?0);  tOT* 
nips,  4  pounds.  2 rents  (71)  

Fruits,  etc.:  nh»fk1«'iTlfs.  canned,  l.'i  iK)iinds, 
$1.05  (78);  hiicklftx  rrifS.  canned.  4  nounds,  8 
cents(V,);  p<'!u?li<'s,<  ;inni  d.  10 pounds, TOoents 
|68|;  watermelon  preserves,  2  pounds,  20  cents 


TolilvBSrtibletod. 


Total  food. 
Food  wasted  


Food  actually  eat4?n. 


Cost. 


Cott.  BUtlteDts.  and  furl  vallMOf  fOOd] 

man  per  day. 


IMtart. 
109 


Ccais. 
.8 


L3 


2.8 


5.ri8 


7.8 


7.1 


7.88  1  las 


Orsaur. 


Oramt. 
11 


Qmm, 


Calartet. 
2,ta 


66 


78 
1 


77 


1 

33 

161 

2 

72 

310 

i  14 

64.1 

2,  Ml 

104 

1  1 

648 
13 

3.S30 

1 

The  tul)le  al>()v<*  .shows  that  thi.s  family  received  a  diet  of  much 
greater  variety  than  the  most  of  those  reported  in  tliis  series.  Par- 
ticularly is  this  true  of  tlie  vei:eta})les  and  fruits,  which  represent 
38  per  cent  of  the  total  expenditure  for  food.  The  food  suj)plied 
77  «^ranis  protein.  lO.S  <,'rams  fat,  635  grams  of  carbohydrates,  and 
3,765  calorics  of  energy  |)er  man  per  day.  These  figures  show  a  one- 
sided diet  with  high  energy  and  low  protein  values.  This  condition 
could  aj>parcntly  have  been  much  inijiroved  by  the  purchase  of  more 
meats,  such  as  round  steaks,  and  of  less  fruit,  though  undoubtedly 
fruits  are  healthful,  if  exjiensive  foods.  It  seems  very  certain  that 
the  tliet  sup|)lied  sudicient  energy  but  insufficient  protein.  The 
cost  ,  10.8  cents  per  man  per  day,  is  somewhat  above  the  average  for 
these  studies. 

DIETABT  STUDY  No.  621. 

Dietary  study  No.  621  was  made  with  the  family  of  a  man  engaged 
•  in  two  separate  occupations,  namely,  farming,  which  occupied  about 
half  the  year,  and  teaching  school  the  balance  of  his  time.  His 
income  from  farming  is  unknown.    During  the  months  in  which  he 
taught  school  his  salary  was  $23  per  month. 

The  study  began  November  24,  1902.  The  members  of  the  family, 
with  ages,  weights,  and  number  of  meals  taken,  are  as  follows. 
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2S,  weight  145  pounds   42 

Woinnn.  n^c  21,  wei^t  120  pounds  (42  meab  X  0.8  meal  of  man), 

equivalent  to  ,   34 

Three  men,  vuitors   8 

Two  womon,  visttan  (3  meals  X  0.8  meal  of  man),  equivalent  to. . . .  2 

Girl,  viBitor»  «ge  14  yean  (1  meal  X  0.7  meal  of  man),  equivalent  to.  1 

Girl,  visitor,  age  12  yean  (1  meal  X  0.6  meal  of  man),  equivalent  to.  1 


Total  number  of  meals  equivalent  to. 
Equivalent  to  1  man  lor  29  days. 


Weightt  and  coat  of  food  and  nutrients  in  dietary  study  No.  621. 


food  ooiisumed  dtulng  the  «nUre  study  (14  d«yt). 


Kiada  and  amouatt. 


ANIMAL  rtXlD. 

Milk,  10  rnjurnis,     o-nts  (24) . 
ButUTTOllk.  .K)  pounds.  19  cents  (2.'>) 


Cost 


DoOart. 

0.66 
.25 
.19 


Total  animal  food  

vr.<;r.TABLE  rooD. 

Corrals:  Com  mral,  24  pounds,  29oeintS (33);  rice, 
I  pound,  r.opnts  (3<'0:  flour,  wheat, 20 pounds, 
tewnts  (37)  

Sogvs.  starches,  etc:  8ufv,  giwralatad,  2A 

pounds,  15  cents  (48)  

I||p»tabk«:  Beans,  dried, 2  poaiKlB,10oents  (48): 
ckled.OJl  pounds,  SSoents  (40);  beets, 
1  poand,  A  omts  (10):  oabbase,  11 
a  ooDti  <S1):  onlaas,  0.25  pocmd,  1 
n($7):  potitti%l»pwaMrtwliM»,2 pounds, 

|€ents  (CQ). .  .4.^...  

etc.:  Ooai|iMMk'4MnM4i  OJB  pound, 
Its  (83);  mlJm  flsaned,  O  poimdi,  M 

it»(88)  TT!;!?:.... 


Food 


Totals 
Total  ImA».  < 


Ftood  aotnally 


1.09 


.83 
.15 


.74 
.85 


^58 


&e7 


3.87 


Cost,  ntttrtents.  and  fuel  vahie  of  ted  per 
man  per  dajr. 


CkMt. 


Pro- 


CtntM.  Oram: 
2.2  I  1 
.9  I  5 
.7-  14 


P  ,     Carbohy-  Fuel 
drates.  value. 


a.  H 


20 


r 


Z9 
.6 


2L6 
S.0 


SI 


a» 


12.7 


12.7 


U 
1 


73 


93 
3 


90 


Ortnu. 
42 
5 

3 

oO 


19 


0tWM.  (MoTirt. 

ars 

S  (M. 
Hi  147 


24 


503 
39 


40 

21 


(i21 


2,425 
156 


213 


20 


2,8S2 


70 
1 


09 


027 
21 


606 


3,503 
105 


3,386 


The  nutrients  daily  conmimed  by  this  family  during  the  time  of 
this  study  were  as  follows:  Protein  90  grams,  fat  69  grams,  and  car- 
bohydrates 806  grams.  The  fuel  Talue  was,  therefore,  3,398  calo- 
ries. The  cost,  as  compared  with  the  other  studies,  is  about  4  cents 
above  the  average.  The  waste  in  this  study,  though  not  laige  as 
compared  with  studies  in  other  localities,  is  somewhat  larger  than  the 
average  of  these  studies.  Considering  the  comparatively  light  mus- 
cular work  probably  done  by  both  the  man  and  the  woman,  the  pro- 
tein was  probably  nearly  adequate  to  their  needs,  and  the  energy 
perhaps  excessive. 
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DIBTA&Y  STUDY  Vo.  688. 


Dietary  study  No.  622  reports  the  results  of  a  study  with  a  farmer's 
family,  living  near  the  Smoky  Mountains.  At  the  time  of  the  study 
the  man  was  not  working  on  the  fann,  but  was  in  a  sawmill.  FVom 
the  dfttft  reported,  it  would  appear  that  this  man  owned  a  cimajder- 
able  tract  of  lumber  and  some  stock.  He  and  his  wife  are  described 
as  industrious,  hard-working  people.  Their  income  is  not  known. 

This  study  began  December  9,  1902.  The  usual  data  pertaining* 
to  the  family  are  summarized  as  follows: 


Mao,  age  36  years,  weight  165  pounds   .  42 

Wonuui,  age  35  y«an,  wei^t  116  ponndB  (42  meals  X  0.8  meal  of 

man),  equivalent  to   34 

Boy,  age  10  years,  weight  65  pounds  (42  mealt?  X  O.G  meal  of  man), 

equivalent  to   25 

Boy,  age  8  yearn,  weight  SO  pounds  (42  meals  X  0.6  meal  of  man), 

equivaknt  to   21 

Boy,  age  Oyeam,  weight  40  pounds  (42  meals  X  0.6  meal  of  man), 

equivalent  to  ^   21 

Boy,  age  2  years,  weight  30  poundH  (42  meals  X  0.4  meal  of  man), 

equivalent  to  ^   17 

Man,  viaitw  ^   2 

Total  number  of  meals  t  quivaleiit  to.   162 

Equivalent  to  1  man  for  54  days. 

WeiglUt  and  eoti  ttf/ood  and  nulrigntt  tn  ^etary  Hudy  No.  $St. 


daring  the  antln  study  (14  da^). 


UDdtsnd  amouatB. 


Pork.aat.  lat.  16.75  pounds.  11.68(14) 

Bnitar,  0.5  pound,  10  oeata  (21)  

Milk.  W  pouods.  $1.46  (34)  , 


Total  aalmal  fMd  

TBOnABU  f0M». 

Canal,  cm  mesl,  77  pooads,  ft  cents  (83)  

Sonis,  ■tanlNt,  etc.:  Motaiwi,  5  pounds,  15 
oeoU,  (48)  

VMStaUes:  B«ans,  dried.  13  pounds.  66  €«nts 
(48);  beets,  pickled,  5  pounds.  25  osots  (50): 
mnrkraut.  9  pounds.  l(i  cents  (67):  sweet  po- 
tatoes. U  per  cent  ralUse,  67  pounds,  67  cents 
(«)  !?.  


Total  TegeUble  iood. 


Total  food. 
Food  wast«d  


Cost,  Dutrtents,  end  AMI  value  ot  food  par 
man  per  day. 


Coet. 

Cost. 

Pro- 
tein. 

Pat. 

— 

Carbohy- 
drates. 

Foal 
value. , 

Doners. 

Les 

.10 
L46 

CMS. 

S.1 
.2 
2.7 

— 

Orama. 
16 

Qmrn*. 
103 

Orama. 



26 

961 
» 
S15 

&2S 

0.0 

27  >      134  1  25 

i,au 

.88 
.U 

L65 

L7 
.S 

8L0 

4B 
1 

n 

27 
6 

426 
30 

9^140 
120 

■  926 

9L73 

&0 

81 

32  1        644  f  8,1S5 

&96 

ILO  1  108 

156  1         m»  \  4,496 

I            15  1  73 

Food  actually  eaten. 


11.0 


107 


I.'m 


654 


4,423 


Tlu'  anioimts  of  nutrients  and  enorj^y  consuinod  durin*;  tho  time 
of  tills  study  wore  107  t:ra?ns  protoin,  lo.')  jorums  fat.  "i  1  <rrains  car- 
boliydratcs,  and  A,  V1'A  calonrs  of  ('nor«ry.  Tt  seems  not  unlikely  that 
tlie  excess  of  energy  waa  coiiiiumed  hy  tlie  man,  wliose  work  may 

[Bait.  221] 


Digitized  by  Google 


53 


have  been  quite  severe,  and  that  the  protem  iiiu  y  have  been  slightly 
low. 

The  nutrithre  Talue  of  the  diet  as  compared  with  the  other  studies 
nuule  here,  is  much  abore  the  average.  The  cost,  11  cents,  is  also 
above  the  average  for  these  studies,  and  seems  especiallj  high  when 
it  is  realized  that  there  was  almost  no  variety  in  the  diet. 

DIETABY  STT7DY  Ka.  098. 

Dietary  study  No.  623  was  made  with  the  family  of  a  miller.  They 
own  the  property  on  which  they  Uve,  and  also  the  gristmill.  A  part 
of  the  land  is  rented,  a  certain  proportion  of  the  crop  being  paid  in 

place  of  rent.    Their  income  is  not  stated. 

The  study  l)epin  January  3,  1903.  The  members  of  the  family, 
with  ages,  weights,  and  number  of  meais  taken,  are  given  below: 


Man,  age  38,  weight  180  pounds   37 

Womaii,  age  29  yean,  wei^t  110  poundfl  (42  meab  X  0.8  iMalof 

man),  equivalent  to   84 

Woman,  age  25  yeara,  weight  150  pounds  (42  meakt  X  0.8  meal  of 

man),  equivalent  to   34 

Man,  visitor   6 

WonDtii.  visitor. ......  1 

' '  [{'i  meais  X  0.8  meal  ol  man;  eqmva* 

1«ntto 


Boy,  visitor,  age  15  yearM. 
Boy,  visitor,  age  14  yean., 


2 


Total  number  of  meals  equivalent  to   112 

Equivalent  to  1  man  fm  37  days. 

Wdg^  and  cM  of/bodandmUnenU  tn  dwCaty  ttui^  No,  6tS. 


Coal,  uaUitiiil^.  lUiil  fut't  Viiluc  ot  ttXHl  pur 
rnaa  per  day. 


lOOBW 


tKk  Salt.  %t,iiS  

,  MptNradti  S  csBta  CM)*.. 


^RBl^^^lX(I*B  FOOD. 


2fi  pounds,  4*  tsmU  W, 

J  ]iS|k>undji,  38  «eQtK  (37).  

Snj^nrs',  ktan'h«s,  etc.:  Honey.  1.5  (j^mnda,  li 

wnls(-l2)  

Vegetables:  Cabbage,  18  poiind.s.  36  conLs  (.=>t): 
parsnips,  1  pound.  I  cent  (tlO);  pani]>kln. 
dried.  I  p<r-"- ?  5  tenia  (M);  sweet  pot^toe^v 
II  perc«ni  c  :  :  . ,  36  pounds.  3.^  u«io  (liSi). 


Emits, Applet,  dried,  I  pound,  i  outt»  {Jjji 
msm^im^,  canned.  0.26  pound,  a«einta(J|B 
rapes,  canned.  0.5  pound,  4«aD«l||||Qg^^ 

Total  ve]ceUb|»4MMi  ...v-* 


A  food . . .  J^A^Mk, 


Cost 

Ccat 

ttiiO. 

Fat 

.oa 

om$. 

4.7 
2.2 
£3 
.1 

Grami. 
1» 
1 

13 
2 

Ormm. 
144 

41 
15 

Qtvnu. 

OalorUi. 
1,358 
360 
208 
Mi 

Zl 
2 

3.48 

as 

aoo 

2$ 

2,012 

.84 
.1& 

.77 

.  U 

%i 

.4 

« 

n 

15  <W 

lad  i  575 

9  1 

»i 

1.  «7 

Ml 

('.Ill 

-'.■ij,' 

Me 

101 
2 

I  !          17  j  8S 

&J0 

14  3 

9»t      22«          AIA'  4.iai 

1 
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The  table  above  shows  that  the  food  oonsumption  of  this  f amiiy, 
on  the  per  maa  per  day  basis,  was  99  grams  protein,  224  grams  fat^ 
and  616  grams  carbohydrates,  with  a  fuel  value  of  4,854  calories. 
This  amomit  of  eneigy  is  extremely  high,  not  only  as  compared  with 
the  average  of  these  studies,  but  also  as  compared  with  studies  in 
other  localities.  The  protein  is  above  the  average  for  these  studies. 
The  cost,  14.3  cents,  Is,  with  but  two  exceptions,  the  maximum  for 
these  studies. 

It  is  noticeabfe  in  this  study  that  whik  65  per  cent  of  the  total 
amount  paid  for  food  was  expended  for  animal  food,  the  protein  and 
energy  obtained  were  only  35  and  41  per  cent,  respectively,  of  the 
total.  This  was  due  laigely  to  the  amount  of  butter  consumed. 
Cbm  meal  and  salt  pork  were  the  two  principal  foods. 

PZETABY  STUDY  No.  634. 

This  study  was  made  with  a  farmer's  family.  From  the  data 
reported  it  would  appear  that  they  were  respectable,  hard-working 
people.  They  owned  some  live  stock,  and  were  apparently  in  fair 
circumstances  as  compared  with  other  families  in  this  series,  Their 
hoi!-( ,  however,  appears  to  have  been  of  the  simplest. 

The  study  began  January  3,  1903.  The  usual  data  concerning  the 
family,  and  the  number  of  meals  taken  by  each,  are  given  below: 

itata. 


Hw,  age  47  yean,  weight  135  pounds.  ^   40 

Man,  age  18  years,  weight  175  pounder   40 

Man.  a^r  2!^  ypai^.  weight  140  {munds   30 

Woiiiuii,  ai,'u  4  >  years,  weight  140  puund>)  (42  meaLs  X  0.8  meal  of 

man),  eqiiival«nt  to   34 

Woman,  age  23  yean,  weight  122  pounds  (42  meals  X  0.8  meal  of 

man),  equivalent  to   84 

Boy,  a?!'  11  years,  weight  80  pounds  (42  meaU  X  0.8  meal  of  man), 

equivalent  to   38 

Girl,  age  12  yeans,  weight  75  pounds  (42  mt^Is  X  0.6  meal  of  man), 

equivalent  to  V.~l   25 

Boy,  age  9  yean,  weaght  00  pounds  (42  meak  X  0.5  meal  of  man), 

equivalent  to   21 

Boy,  age  7  years,  weight  00  poundH  (42  meals  X  0.6  m«Ml  <>f  man), 

equivalent  to   21 

Boy,  age  5  yean,  weight  45  pounds  (42  mode  X  0.4  meal  of  man), 

equivalent  to.^   17 

Girl,  age  2  years,  weight  26  pounds  (42  meals  X  0.4  meal  of  man), 

equivalent  to   17 

Three  men,  visitiirs   8 

Two  women,  vi.<4itorH  (2  meals  X  0.8  meal  of  man),  equivalent  to....  2 

Total  number  of  mmh  equivalent  to..   326 

Equivalent  to  I  man  ior  108  days. 
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and  eofl  t/Jboimdnutrient$  in  didan/  tiudif  No.  6ti. 


durlnc  the  «atifB  atady  (14  dajrt). 


Cost,  nutrleots,  and  fuel  value  ot  lood  per 
nun  par  day. 


Kinds  and  amounts. 


inuAL  Mxm. 

Pork:  Shoulder,  salt,  23.5  fjoiinds, 
sattsaKe,  R.S  pounds,  'kS  cents  (lb). . 
Butter.  4  pounds.  80 cents  (21). 


mi 


MUk.  lU  pounds*  t2.85  (24)  

Bnttaraiuk,  n  poanda.  ttoaoli  (3t)  

TateiaiiiiMiftMNl....'  

WOCTAMJt  lOOOb 

CanalK  Com  nieal,  122  pounds.  11.48  (33);  floor, 

wlieat,  ao  pounds,  48  cents  (37)  

tofxn,  staRdMt,  etc:  MiilaaBea,  2.5  pounds,  8 

cents  (43)  

VaBetahiaa;  Beans,  dried,  8.5  pounds,  43  cents 


(48);  oitbbace,  10.5  pounds,  21  canta  (51);  pota> 
toaa»  10  par  oeal  re/use.  6  pouiMtab  6  cents  (62): 
aaoMtmrt,  9JS  pounds,  5  cent*  (87):  swaei 
laa,  83  pounds,  o> 
,2oanta(7l)  


pounds, 

 Jlpercentrabiaa,! 

I):  toraips,  3  pounds,  r 


Ttruits,  etc.:  Apples,  10  poand^  SOeaota  (73); 
apjgles,  dried.  4  poun<&»  20oaMB  (74);  apple 


48 


30oeiit8(77): 
(84)  


Total 


toed. 


Total  food, 
flood  wasted  


Food  actually  eaten. 


Cost. 

Cost. 

Pro- 
tein. 

Fat. 

Carhoby- 
drates. 

Fuel 
valtM. 

itoBart. 

Omit. 

2.7 

OrarM. 
15 

Oramn. 
43 

Oram. 

fUloria. 
443 

124 

.so 

.7 

14 

2.85 
.88 

2.7  .  15 
.8  1  12 

17 
2 

25  ,  311 
13  1  118 

7.13 

6.6 

42 

76 

3R 

908 

1.94 

1.8 

47 

22 

403 

1,986 

.08 

.1 

7 

28 

L» 

1  2 
1.2 

•  2 

84 

408 

.82 

.8 

1 

1 

>• 

07 

4.M 

3.9  •  80 

28 

515 

2^ 

1L37 

las 

102 
1 

101 

553 

(i 

3,519 

28 

11.37 

ia5 

101 

101 

547 

3,491 

The  diet  of  thi.s  family  furnished  101  i^niiii.s  protein,  101  Lnaiiis 
fat,  547  grants  carbohydrates,  and  3,491  calories  of  cMcr^^y  j)er  niiin 
per  day.  The  cost  was  10.5  cents.  From  wlint  is  known  of  the 
conditions  of  this  family,  it  seems  fair  to  su[)posc  that  they  liad  as 
much  food  as  they  desired.  It  would  he  expected  that  in  the  winter 
season,  when  this  study  was  made,  the  muscular  work  of  the  men 
Would  he  less  than  in  the  farming  sea.son.  Inasmuch,  however,  as 
the  t)b.server  speaks  particularly  of  the  family  as  being  hard  workers, 
it  may  be  that  the  protein  and  energy  furnishe<l  by  the  diet  were  no 
more  than  adequate.  Compared  with  those  obsen'ed  in  many  of 
the  other  studies,  they  are  generous. 

DIBTABY  STUDY  Ho.  696. 

Dietary  study  No.  625  was  made  with  the  family  of  a  farmer.  Ilia 
income  is  not  kno^Ti;  he  owned  considerable  Hve  stock. 

The  study  began  January  24,  1903.  The  members  of  the  family, 
with  ages,  weights,  and  number  of  meals  taken,  are  as  follows: 

Meals. 

Man,  age  48  76819,  weight  180  pouiMls   42 

Woman,  age  40  yean,  mei^t  140  pounds  (35  meals  X  0.8  meal  of 

man),  equivalent  to   28 

Girl,  age  16  year«,  weight  135  poundn  (2J>  ni'nila  X  O  S  meal  of  man), 

equivalent  to   23 
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Boy,  age  13  years,  weight  100  poundi*  (41  meab  X  0.8  meal  of  man), 

equivalent  to   33 

Boy,  age  11  years,  weight  80  pounds  (42  meals  X  0.6  meal  of  mau), 

equivalent  to   25 

Boy,  a^e  7  yean,  wei^t  60  pounds  (42  meals  X  0.5  meal  of  man), 

equivalent  to   21 

Girl,  age  2  yean>,  weight  25  pounds  (42  meals  X  0.4  meal  of  man), 

equivalent  to   17 

Ifan,  visitor   1 

Woman,  visitor  (1  meal  X  0.8  meal  of  man),  equivalent  to   1 

Total  number  of  meals  equivalent  to   191 

Equivalent  to  1  man  for  64  days. 

Weights  and  eost  of  food  and  nutrimtt  in  dietary  Hud^  No.  6t5. 


Food  consumed  durioi;  the  entire  stady  (14  dajrs), 
Kinds  and  amounts. 


Cost. 


AMDIAL  POOD. 

Pork:  Salt,  fat.  27  pounds,  $2  70  (14). . 

Butter.  U.:,  pounds,  $1.10  (21)  

Milk.  11.3  pounds,  f2.K1  (24)  

Uuttennllk,  4«.5  pounds,  3U  cents  (25). 


JkiOars. 

2.  70 
1.  lu 
2.S.3 
.311 


Cost,  nutrient^s.  ami  fuel  value  of  food  per 
man  jkt  day. 


Total  animal  food  

TEOITABLE  fOOA. 

Oore^  Com  maal,  66Ui  pounds,  80  eeals  (3S); 

fkNtr,  wliMl,  lOponatb,  M  cents  (37)  

SoBafs,  staretafls,  etc.:  Ifobsses,  4  pounds,  10 
cants  (43);  sugar,  granulated,  1  pound,  Ocanti 

(45)  

Vantablas:  Beans,  dried,  13.5  pounds,  68  cents 
(«):  beans,  pickled.  0.5  pound,  3  cents  (49): 
cabbass,  18  pounds,  36  cents  (51);  potatoes,  12 
per  cent  reluse,  4  pounds.  5  cents  ((i2):  sauer- 
kraut, 4  pound.<5,  s  cents  i(u);  sweet  potatoes, 


S  |>«r  wnt  refuse,  hi  pounds,  52  cents  (88) 

 drl«  ■  ■  ■         •  " 

apples,  canned,  1  ix 
apple  butter,  0.75  pound,  8  cents  (77);  gooae- 


FnilLs,  pti'.:  Apples,  dried.  1.5  nounds.  8  cents 
(74);  apples,  canned,  1  iwiinu,  10  cents  (78); 


0.93 


1.04 


.16 


1.73 


Cost. 


4.2 
1.7 
4.4 
.5 


I'ro- 
teln. 


Fat 


Ciiriiuhy- 
dntas. 


Qramt.  Oraitu. 
15  I  .140 
1  I  32 
as  >  28 
10  I  3 


Qramt. 


41 

12 


ia8 


82 


303 


53 


barrfes,  caanM,  1  pound,  Toonts  (83). 
Total  vagetableiaod. 


1.7 


.2 


2.7 


.8 


48 


8.38 


&1 


72 


26 


888 


27 


106 


14 


Fuei 
value. 


1,306 
2H0 
517 
106 


2,218 


1,815 
113 

818 


572 


2,807 


 '  laisl 

l&O 

>» 

'^^\ 

♦i25 

5,02.5 

20 

07 

15.9 

123 

^\ 

605 

4,028 

Tlie  tal)l(>  al)()vo  sliow.s  a  ration  yiohlinf;  alxmt  20  <jrain.s  moro 
protoin  tliaii  that  calliMl  for  l>v  tlio  .staiulanl  for  a  man  at  moderate 
miwcular  work,  with  an  amount  of  enerjj:y  consitlerably  above  that 
required  by  the  standard  for  a  man  at  hard  work.  The  three  older 
children  are  confiidenibly  heavier  than  the  majority  at  their  ages, 
and  the  two  younger  ones  are  of  about  normal  weight.  If  the 
children  were  reckoned  as  adults  (which  would  perhaps  be  fair),  the 
computed  protein  and  eneigy  consumption  per  person  per  day 
would  be  somewhat  smaller.  There  was  no  doubt  that  this  family 
was  ^^  nourished.  The  cost  of  the  daily  food,  15.9  cents  per  man 
per  day,  is  next  to  the  highest  among  these  studies.  The  diet  m 
regards  yegetable  food  is  fairly  varied,  but  not  as  regards  animal  food. 
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Milk  was  extensively  used,  yielding  more  than  20  per  cent  of  the 
total  protein.  The  usual  com  meal  and  salt  pork  were  also  used 
▼eiy  laigely. 

DZBTAB.T  STin>T  Ko.  6j36. 

This  study  was  iiitido  with  tho  funiily  of  a  farnior.  At  i\\o  time  of 
this  study,  howovor,  he  was  at  work  cutting  tinihrr  from  land  which 
he  owiK'd.  The  liome  was  near  the  Smoky  Mountains.  It  is  not 
known  wliat  the  family  income  amoiuited  to. 

The  study  began  January  31,  1903.  The  usual  data  are  given 
below: 

Meda. 

Man.  age  23  yeare,  weight  145  pounds   42 

Woman,  age  19  yean^,  weight  114  pounds  (40  meala  X  0.8  meal  of 

man),  equivalent  to  ,   32 

Ifaa,  viattor   7 

Two  women,  vniton  (2  meab  V  0.8  meal  of  man),  equivalent  to   2 

Total  number  of  meala  equivalent  to   83 

Equivalent  to  1  man  for  28  days. 

WeighU  and  ooti  q^ food  and  nutnenta  in  dietary  *t%tdy  No,  6i6. 


dudng  the  entire  study  (14  dajm). 


(  ui>t,  uuuii!UU,  aiid  fud  value  ul  food  per 
man  per  day. 


Cost 


Coet. 


Pro- 
tein. 


FM. 


Cftrbohy- 
dmtes. 


▼aloe. 


ANraAL  roop. 

Pork:  Lard.  8  5  poiin<ls.  85  cents  (12);  nit,  fat, 

N  pounds.  Vift  ti'nt,'^  (14)  

niittcr,  2  ^  poiind.H.  M  cents  (21 )  

Milk.  72  twiinds.  f  1  SO  (24)  

Buttermilk.  19  o  pounds,  12  oente  (2S>  


Total  animal  foofi  

vk<;etahle  FfM>i>. 

Cseab:  Com  inral.  poonds,  30  ceota  (33); 
rice.  0  2.^  pound.  2  ccntt  (M);  floor,  wheat,  18 

pounds.  43  c-«'nts  (.17)  

8ui(ans,  starclios.  *-tc  :  Mohfisos,  .1  jkjuikI.s,  i» 
cents  f«):  sugur,  Kninnlatwl,  1.5  pounds.  9 
cnt.-.  f-t.'.  !  

V*grlablt«:  Ht»aai,  dri<Hi,  (i  ,i  ix)und,  2  wnts 
(48);  liouna,  pi(  kh^l.  3  :>  pounds.  Is  cents  (4iM; 
cabbaRP.  «5  jKiuiids.  i;j  cents  (Al);  potatoes. 
36  per  wnt  rr  fuse,  2  75  pounds,  3  cents  (t')2i; 
pumpkin  butter,  2.5  pounds,  20  centa  (65); 
sauerkraut,  15  pounds,  3  oenlB  (<7);  tu»ul|ia, 
2  pounds,  1  cent  (71)  

Fruita.  etc.:  Apples,  drietl,  fi  J.'i  pounds.  31 
ceTits  (7-i\:  apple  butter.  2  jhjiiikN,  20  centB 
(77  .  tiln  ktH'rries.  drlcl.  1  [xmnd,  5  cent.'^ 
(7'*'.  l  itruii.  0  2.'>  jHJUnd,  .3  oent.s  (Hi  t;  gi>os»»- 
berries.  dried.  1  :>  fxjunds,  .S  cents  (S'-'i;  goo«e- 
l^erries.  canni-"!,  3  pounds,  21  centa  <83); 
prapes.  canned,  2.5  pounds,  IH  cents  (84); 
ouckleberrfes,  canned, 2 pounds,  14  c«nt8  (85). . 


Total  vegetable  food.. 
Total  food  


Tuod 


tBnlLStll 


DoUart. 

CenU. 

Qramt. 

Oramt. 

<7rafn«. 

Caiorie*. 

1.(15 

5.9 

'l 

233 

2,114 

.30 

1.8 

33 

297 

l.NO 

«.4 

37 

41 

flO 

753 

•         .  12 

.4 

10 

2 

11 

102 

4.07 

14.6  4 

68 

309 

71 

3,286 

.76 

2.7 

60 

20 

497 

2,406 

.la 

.« 

1 

5S 

m 

.60 

i 

2.1 

6 

1 

24 

129 

1.20 

4.3 

4 

127 

KB6 

2.73 

9.7 

70 

2.5 

705 

3.327 

«.» 

24.2 

128 

334 

777 

6,693 

»« 

m 

a» 

SIS 

184 

»2  74S 

4,428 
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The  (lat)i  of  tlie  above  table  show  a  diet  peculiar  iii  that  there  was 
a  considerable  variety  of  vegetables  and  fruits  consumed.  The  animal 
foodi  however,  lacked  a  corresponding  variety,  consisting:  entirely  of 
pork  and  dairy  products.  Some  of  the  vegetables  anti  fruits  appear 
to  be  peculiar  to  this  locality,  analyses  of  them  not  having  been 
heretofore  reported.  Such  are  pumpkin  butter,  dried  blackberries, 
and  gooseberries.  The  diet  in  this  study  furnished  fully  sufficient 
amounts  of  nutrients.  The  energy  is  very  high,  and  repre;sents 
the  maximum  for  this  series  of  studies.  The  cost,  24.2  cents  per 
day,  is  also  the  maximum,  and  almost  three  times  as  high  as  the 
average. 

The  extra  cost  was  due  to  the  unusual  amount  of  fruits  mid  vop'- 
tables  u.sed,  and  consequently  shows  an  increased  onovisv  rather 
than  in  the  jjrotein.  This  diet  resenihlos  tliose  ordinarily  found 
among  families  in  comfortable  circumstuiu  ps  more  than  it  does  tlie 
majt)rity  of  these  Tennessee  studies.  In  fact,  it  differs  from  the 
latter  in  so  many  respects  that  it  can  hardlv  bo  consiilercd  tx'pical 
of  the  region,  and  was  not  included  in  the  averages  for  the  serieei. 

BISTABT  8TUDT  Ho.  697. 

This  .«?tudy  was  mndv  with  the  fa«iily  of  a  farmer,  who  cultivated 
some  70  acres  of  rented  land.  Tlie  family  occupied  a  log  house. 
No  statement  of  the  income  or  activity  of  the  man  or  his  family  was 
obtained,  but  it  was  assumed  to  be  about  that  whicli  \voiil<l  ordi- 
narily  l)e  <\\poct<'<i  of  a  man  at  this  occupation  in  Liie  wmter  beason, 
namely.  li<^dit  to  moderate. 

The  study  bfVLMin  Fcbruftry  7.  lUO.'i.  and  continued  for  the  usual 
period.  The  a^es  and  wiMi^hts  of  tiie  subjects,  and  the  number  of 
meals  taken  by  each,  are  given  below: 


Man,  age  31  years,  weight  150  pounds   40 

Woman,  ajre  25  yean,  weight  109  pounds  (42  meals  X  0.8  meal  of 

mail),  equivalent  to   S4 

Girl,  age  3  years,  weight  35  pounds  (42  meab  X  0.4  meal  of  man), 

equivalcut  to   17 

Gitl,  age  5  moDthi>,  weight  16  pounds  (42  mcsAe  X  0.3  meal  of  man), 

equivalent  to   IS 

Four  men,  vimton   6 

T  >tal  number  of  moiih  equivalent  to   110 

Equivalent  to  1  man  for  37  days. 
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Wei^kU  and  eott  tf/ood  and  mUrienti  in  dietary  »tudy  No.  $t7. 


Food  ooBMMiMwl  darlpg  the  wUw  tHuAj  (14  4aj»). 

OMt,  initiient«,  and  fuel  vahwof  iDod  par 

man  per  day. 

Klnda  and  uiiiMinta. 

Coet. 

Coet. 

Cmtt. 

1.3 

.3 

Pro- 
tein. 

Fat. 

1 

Carbohy-  Fuel 
dretea.'  i  value. 

AMWAl  FOOD. 
PMCk:  Salt.  (at.  4.75  pounds.  48  cents  (14)  

Dollars. 
0.4K 
.  10 

Orarn.i. 
1 

(fTttm$. 
42 
1 

Oranu. 

Oalorif.i. 

13 

Otme:  Rabbit,  o.  75  pound,  10 cenU  (19)  

1  6 

6  I  43 

407 

VEOETAHLE  rOOD. 

Ore  lb:  Corn  meal.  42.5  {x)unds,  51  cenLs  (M); 

rill-'.  1  ixjuti'i,  'i  cfiit.s  (M\)  

Slu^i^^     -^S  irrliov.    ric:  SiiRnr,    gniiiulato<i.  1 

.St 
.06 

.SI 

.20 

hi 

« 
.  * 

1.4 

.5 

3.  (  . 

40 

22 

• 

12 

81 

33 

1,7«8 
48 

145 

Vepetablea.  Co\vj)eas.  I'lay.  dried,  5.5  poumb, 
17  cents  (55);  potatoen.  23  per  i«nl  refuse.  12 
jwunds.  5  cvnta  (ti2);  .^auerkr.iul,  s. 75 pounds. 
IH  cents  (67):  tumlpa.  21  poundji,  11  cents  (71). 

Fruits,  etc.:  Apples,  dried,  4  poundB,  20  oenta 
(74)  

21 

1 

2 

1 

Total  food  

l.H 

ti2 

■2.1 

479 

2..\% 

I.B2 

&2 

m 
1 

479 

16 

2.793 
77 

l.itt 

«7 

G7 

2,716 

Tlio  tal)h"  above  sliow.s  tliat  the  diot  furnished  67  i;rarn.s  jjrotein, 
67  grams  fat,  4G.'i  grams  carbohydrates,  and  2,716  cah)ries  of  energy. 
These  amounts  are  much  lower  than  wouhl  be  expected,  tliougli  the 
energy  furnished  is  much  higher  in  projxjrtion  tlian  tlie  protein.  The 
cost,  .5.2  cents  per  man  per  day,  is  very  low,  and  it  is  not  siirjirising 
that  for  such  small  expenditures  so  little  was  obtained,  but  rather 
that  this  family  was  able  on  such  a  small  uniouiit  of  money  to  obtain 
as  much  nutrients  and  energy  as  they  did.  It  will  be  seen  from  the 
table  that  com  meal  was  the  principal  article  of  food  and  alone  fur- 
nished nearly  two-thirds  of  the  total  protein  and  energy  obtained  by 
this  family.    As  in  almost  all  of  these  studies,  the  waste  was  smalf. 

DIBTABY  STUDY  No.  688. 

Dietary  study  No.  G2S  was  made  w'ith  a  family  of  seven  persons. 
The  father  is  a  farmer,  but  did  ab^o  some  trucking  and  other  job  work, 
as  did  also  one  of  his  sons,  the  other  son  being  employed  in  a  saw- 
mill. The  father  did  not  have  regular  employment.  Since  the  income 
was  so  irregular  an  accurate  estimate  of  it  is  impossible.  From  the 
data  obtained  it  would  appear  that  the  average  total  income  of  this 
family  was  about  $1.25  per  day.  The  rent  paid  for  their  home  is  $2 
per  month. 

[BnIL221] 


Digitized  by  Google 


60 

The  study  began  February  IS,  1903,  and  continued  for  fourteen 
days.  The  members  of  the  family,  with  ages,  weights,*  and  number 
of  meals  taken,  appear  below: 

Meals. 

Man,  ago  47  yeUB,  weiglit  150  pounds   42 

Ifon,  age  23  yean,  weight  140  pounds   42 

Woman,  age  46  yean,  weight  160  poiinda  (42  meals  X  0. 8  meal  of 

man\  cquivalpnt  1o   34 

Girl,  age  12  y«arH,  weighi  (iU  puunda  (42  meak  X  0.  U  meal  of  man), 

equivalent  to.   & 

Girl,  age  4  yean,  weight  20  pounda  (42  meals  X  0. 4  meal  oC  man), 

('(juivalont  to   17 

Boy,  ajic  17  yoars,  wciphl  l:{<)  imiinds   42 

IJoy,  agu  G  years,  weight  29  |x»uiids  (12  meals  X  0.  5  meal  of  man), 

equivalent  to   21 

Toui  number  of  meals  equivalent  to  223 

Equivalent  to  1  man  for  74  days. 

WeighU  and  cost  o//ood  and  nutrimtt  in  dietary  $tudy  No.  6i8. 


t'wHi  uuiiMuineU  Uuiing  tbe  entire  study  (14  days). 


VJa^ls  aod  BtnoantB. 


ANIMAL  FOOD. 

H«cf;  Chuck,  4  pounda.  40  cents  (I)  

Pork:  Lurd.  a  pounds.  30  cents  (12);  salt,  fat,  8 
pounds,  80  c«nUt  (14);  musaf^,  6poaiids,£0 
cents  (li)) 


Cost. 


Butter,  3  jpounds,  eo  oenu  (21)  

BatternlO^  36  pounds  S  cento  (»). 


DoUart. 

0.40 


LSO 
.S3 


Cost,  natiients,  and  Am!  vahwof  food  per 
muperday. 


Oast. 


Centa. 

0.5 


3.3 
.8 
.3 


Pro- 
tein. 


Onwu. 
* 


Fat. 


Oarbohy  '  Fuel 
dratea.  i  value. 


Ormwu. 

2 


m 

16 
I 


Total  antmallood  

▼loaniBUi  loon. 


<S3): 


Ct>re;iN:  Corn  iiipal,  4<i  pounds,  48 

Hour,  wheat,  4S  ixjunds.  81.1")  (;{7)  

Sugars,  .slurclies,  eto.:  Molassv.s,  ^  poun<l!>,  15 

cents  tU):  sup;u,  granulalod,  5  ptiund.s,  30 

(■rntii  ( 4."i »  

VcRetablos;  iJearis.  drk'd.  d  jK)un<ls,  ,Vi  cftiis  ( IS); 

cowT»eas,  Clay,  dried.  ■<  pounds,     ci  nis  (  Vi); 

potatiM";,  .'to  iHT  f»'nt  rofu.-io,  Ki  pounds,  l.t 
•  cents  (<•-);  siuu'rkruut.  .s  p<.)unih.  lii  coni.',  ii.Tj. 
FrultJ*. etc.:  I'eaities, dried,  1  jwuud.  12c«;nlt*tS7). 


Totid  vegetaldc  foo<l. 


Total  food. 
Food  waited.... 


Food  actoolly  eaten. 


2.  Ki 


:\.H 


1.63 
.45 


.08 

.12 


2.  S}» 


5.71 


&71 


2.2 
.6 


IS 


«7 


48 

1 

U 


U 


<kmm$. 


(Af> 
133 
66 


878 


aso 

82 


44 
4 


1,868 
213 


317 

16 


X9 


7.7 


(.2 


14 


4i«0 


.  :i-;:i 


00 

1 


lUl 


4tt( 
10 


79 


101 


488 


3,211 
44 


8,167 


From  the  table  above  it  will  be  seoii  that  tlie  food  consumed 
yielded  79  grani'^  protein  and  3,167  calorics  of  enerjxy  per  man  per 
day.  It  seems  fair  to  suppose  that  the  energy  obtained  approximated 
the  rcquiremcnt.s,  but  that  the  protein  su[)plicd  was  less  than  that 
needed.  Except  for  the  17-vcar-old  ])ov  the  children  arc  dccidcdlv 
under  normal  weight.  The  waste  was  very  small.  The  cost.  7.7 
cents  per  man  jxt  tiay,  was  l-S  per  cent  less  than  the  av<'rajj:e  for  thcM' 
studies.  Ah  in  several  otiier  Lances,  pork  and  corn  meal  were  pre- 
dominant ill  the  diet. 

(Bull.  221] 
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DZBTABY  BTtTBT  Vo.  6d9. 

Diotarv  study  Xo.  629  was  inado  with  the  family  of  a  railroad 
employee;  he  wa^  ( mployed  as  o  "  soctioii  hand,"  recrivinG:  $1  j)or  day 
for  his  work.  The  faiinly  occupied  part  of  a  very  {)()(>r  house,  which 
had  fnr?n<>rly  Ix'on  a  dry  kiln,  payin<;  SI  per  month  rent. 

The  sHuly  began  February  13,  11)08.  The  a|!;t'>  aiul  weights  of  the 
niendxrs  of  the  family,  and  tlie  number  of  meals  taken  by  each 
member,  are  given  below: 

UmSa. 

Man,  age  27  years,  weight  140  poimd'--   42 

\^'nman.  n^o  m  yrnrn,  weight  130  pounds  (42  mealB  X  0.8  meal  of 

man ),  iH)uivaleul  to   34 

Boy,  age  1  year,  weight  IG  pounds  (42  meals  X  0.3  meal  of  man), 

equivalent  to...   13 

Total  number  of  meals  equivalent  to   89 

Equivalfint  to  1  man  for  30  daye. 


Weight*  and  eoU  of  food  and  nutrientt  in  dietary  *tudjf  Ab.  6t9, 


Pood  ooosumed  durlsR  the  tntira  study  (14  dsjs). 

Cost,  nutrients,  and  fuel  value  of  food  per 
Bsapcrday. 

Kinds  and  unoonlB. 

Cost. 

Cost. 

Pro- 
tein. 

Fat. 

Carboby.,  Fuel 
drates.  value. 

AKIMAL  rOOD. 

Pork:  l4ird.  3  poiincJs.  30  conts  (12):  mil, fot,  7.6 

1.05 
.16 
.26 

CfjUt. 
3.0 
.6 
1.2 

Orarn^. 
W 
3 
26 

Orami. 
128 
2 
6 

Omsit. 

1,176 
30 
2I» 

BQltanallk,  80  pounds.  35  cents  (26)  

VBOBTAnW  VOOHt. 

Cmab:  Com  meal,  20  poiiD<ls,      cents  (.'»): 

flour,  whp  it  :V<  jwinds,  81  cents  (37)  

Sugars,   vtarch.-s  d'  :  8ug»,  gnnulsted,  2 

29 

1.65 

6.2 

37 

135 

29 

1,466 

1.16 

.12 
.20 
.18 

3.8 
.4 
.7 
A 

16 

;<o 
til 

3.1 

120 
346 
153 

VfKetahlcs:  Cowpsss,  Clay,  dried,  6.6  pounds,  20 

21 

2 

Fniiis.  ete.7  Applies,  dried,  S.6  pounds,  ISeents 

1  '  1 

1  tlo  (  5. 

lf« 

21 

772 

3.20 

10.7 

140 

lj«>  1  mil 
1  1  23 

5.1S2 
113 

3.20 

10.7 

137 

l.^o 

m 

6.«M 

The  data  of  this  study  as  given  in  the  table  above  show  that  the 
amounts  of  food  consumed  furnished  abundant  nutrients  and  energy 
for  the  maintenance  of  these  subjects.  One  hundred  and  thirty- 
seven  grams  protein  is  a  liberal  allowance  for  persons  with  the  mus- 
cular activity  of  these  persons,  and  the  energy,  too,  would  appear  to 
be  sufficient.  The  protein  su]>ply  is  the  maximum  for  these  studies, 
while  the  energy  is  among  the  highest  amounts  (d)s(  rved.  The  diet 
was  extremely  simple,  only  nine  articles  of  fiiod  (aside  from  condi- 

(BnlL221] 
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meats)  being  used  during  the  entire  time  of  this  study  (14  days). 
The  family  ate  very  little  meat  of  any  kind,  and  59  per  cent  of  the 
protein  and  60  per  cent  of  energy  was  d^yed  from  the  com  meal  and 
wheat  flour  used.  The  cost  of  the  food,  10.7  cents  per  man  per  day, 
is,  as  compared  with  the  nutrients  received,  extremely  small.  It 
seems  that  this  diet,  from  a  pecuniary  standpoint  at  least,  was  very 
economical 

DBTABT  8TUDT  No.  680. 

This  study  was  iiiado  witli  two  persons,  a  wuiow  and  her  ilaughter. 
They  occupy  a  three-rdum  house,  \Nhich  they  rent  for  $2.50  per 
month,  and  support  th<?mselves  by  taking  in  family  washing,  tliereby 
earning  about  S^^  ])or  week. 

The  study  bc<4aii  October  5,  1903,  and  continued  for  the  usual 
period.  The  age  and  weight  of  each  subject,  and  the  uunibcr  of  meai:i 
eaten,  were  as  follows: 

Woman,  n^o  4\  yoarp,  wei^t  130  pounds  (42  meals  X0.8  meal  of 
man),  eqiiivuleul  to   34 

Girl,  age  14  yeare,  weight  97  poundu  (42meal8  X  0.7  meal  of  man), 
equivalent  to   29 

Total  number  of  meals  equivalent  to   63 

Equivalent  to  1  roan  for  21  days. 

WeigkU  and  eo$t  of  food  and  ntUrierUa  in  dietary  atwfy  No.  630. 


Food  ooomimd  dorfng  (lie  entire  stadjr  <14  d^ys). 


Cost,  Qutrients,  and  fuel  value  of  food  per 
tnuperdoy. 


Kind*  and  snuNiiMs. 


AN'niAL  roori. 


Beef:  Shoulder,  rlwl.  i  n  poiiruls,  21  wnts  (4). . . 

Pork:  l4uxl,  2  pounds,  in  pcnts  (12):  salt,  fat.  2.5 
pounds.  2S  cents  (14);  sausage,  3.6  pounds,  3& 
oents(16)  


Total  anlma]  food  

VKOftTAItUE  fOOD. 

Cereals:  Corn  imal,  pounds,  15»oents  (33): 
fto'ir.  \v  !i>  .11   I i'n  [kound.s.  .17  fcnl«  (.17)  

\  t'L'>  I  ilil>  s  ('iil>b;i:.!<'.  2.5  poiind.s.  5  (vnts  (51); 
uiuuii  .  1  .">  iiouivl-.  :{  r«»nf'«  (M);  |>oUitora.  29 
ptTci'iit  nliiM',  ir  iM)nn<l-.  .'I  i  I'lils  (ri2);  sweet 
IKjtiitoes.  yrt'i  ft'jii  n  fii->c,  ."i  iioimili.  5  ("*>nts 
(<V*),  loinatws,  .'1.5  {xjiiti  ls.  I  r.  iits  (i.'i  t  

Fruits,  etc.:  Apples,  2  uuunds,  4  cents  (73);  musk- 
tnelons.  S  pounds,  w  cents  (88)  


Coat. 


DoHar$. 
0. 21 


Total  vegetable  food. 


'I'llt  ll  f.H)'l  . 

Food  \v:l-1(h1  . . 


.91 

.S2 

.38 

.14 


CoeU 


1.0 


3.3 


Food  ocluully  ejiten, 
|Ban.221] 


l.«5 

1.95 


Pro- 
tein. 


(Trame. 

9 


13 


«.3 


2.5 


1.8  I 

.7  ■. 


22 


64 


fat. 


Oram*. 

2 


118 


120 


Carboby* 


15 


430 

TV 
10 


•13 


in 


9.3 


9.3 


85 
4 

81 


136 

1 


525 

525 
22 


135 


503 


Fod 
value. 


Osbfitt^ 


l.ltt 


2,0W 


a.537 
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The  results  of  this  study,  reduced  to  the  usual  per  man  per  day 
basis,  show  a  diet  low  in  protein  and  high  in  energy.  Doubtless  the 
eneiTn,-  provided  was  sufficient  for  the  needs  of  the  women,  but  such 
wouhl  not  appear  to  be  true  of  the  protein.  There  was  little  variety 
in  the  diet,  the  number  of  articles  used  durin<jj  the  two  week«  being 
small.  It  must  have  required  much  ingenuity  to  liave  made  them 
up  into  cooked  dishes  in  such  a  way  as  to  prevent  the  food  hoiii 
becoming  very  monotonous.  The  cost,  9.3  cents,  is  relatively  high 
for  the  amount  and  variety  of  food  obtained. 

DIBTABY  erUDY  Ho.  081. 

This  stud}^  was  made  with  a  family  of  nine,  seven  of  wliom  were 
children.  The  house  whicli  they  occupieii  had  seven  rooms,  and 
would  appear  to  have  been  better  furnished  than  most  of  those  occu- 
pied by  the  subjects  of  these  studies  (PI.  II,  fig.  i).  ii  rented  for 
$3.50  per  month.  The  family  was  evidently  econoniieal,  as  it  was 
noted  that  they  saved  some  money.  Their  appearance  was  unusually 
neat.  Their  income  amounted  to  about  $2.55  per  day.  The  father, 
one  daughter,  and  two  hoys  did  factory  work. 

The  study  began  Octoher  7,  1903.  The  ages  and  weights  of  the 
several  members  of  the  family,  and  the  number  of  meals  taken  by 
each,  are  given  below: 


Uan,  age  57  yean,  weight  160  pounds   42 

Woman,  »^f>  45  years,  weight  i40  pounds  (42meala  X  0.8  meal  of 

man),  equivalent  to   33 

Woman,  ago  18  years,  weight  130  poundn  (42  meaXs  X  0.8  meal  of 

man),  equivalent  to   83 

Boy,  age  15  yean,  weight  90  pounds  (42  meals  X  0.9  meal  of  man), 

equivalent  to   38 

Girl,  ago  13  years,  weight  60  pounds  (42  meals  X  0.7  meal  of  man), 

equivalent  to   29 

Boy,  age  10  yean,  weight  40  pounds  (42  meals  X  0.6  meal  of  tt»n), 

equivalent  to   2S 

Boy,  age  7  years,  weight  90  pounds  (42  meals  X  0.5  meal  of  man), 

equivalent  to   21 

Boy,  age  6  years,  weight  24  pounds  (42  meak  X  0.5  meal  of  man), 

equivalent  to   21 

Boy,  sge  3  yean,  weight  20  pounds  (42  meab  X  0.4  meal  of  man), 

equivalent  to   17 


Total  number  of  meal!'  equivalent  to  259 

Equivalent  to  i  man  lor  66  days. 
[Bull.  221] 
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Wlnght*  and  eoH  of  food  and  nutrieatt  in  ^Otuy  thufy  No.  SSI. 


Food  oonnnMd  duiliie  tlw  entire  atudj  (U  daj*). 


Cart,  nairlaili, 


■ndftMlvalworiHid] 


Kind  and  amoiiiit. 


hv(:  Slum |il<Ti  lij'J ,     "f  )H)iinih.  ^'n  rtits  :   

I'oTk:  L;ir.l.  t  JM)llIuI^,    ['<  rrim  (l.'i;  sail,  fat. 
4  pouri'is.  (11  («ot8  (14  .  s:ni-;;it;<-.  I  yvjiituls.  *i 

eenu  (I'-i  


Pro- 
tdD. 


I 

p.,    'Carboliy-  Fu^l 


0.2fi 


0.3  3  I   


Totai  auiuuii  food  

VtOETABUC  FOOD. 

CcTMls:  Cora  in««tl,  30  ponnda,  43  cents  (jj>, 
fiour,  wheat,  60  pounds,  $1.44  (37>  

Sugars,  starches,  etc.:  Sugar,  (nnulattd,  lfi.5 
poutids,8SoMita<45)  

Vcgetoblev:  Cabbage,  2.5  pouadi,  A  ecnti  (&1): 
frtcnooni,«potiod8.30  oeota  (02)....  

PnillB,€te.:  Applei,10pouad«,aDoents(7n  


Total  regeteble  food. 


14 


ai 


I  i>i>i!  Ill  t null'.'  raten. 


L4fi 

1.7 

1.87 
.98 

.25 

.2» 

2.2 
1.1 

.4 

.2 

4ft 

1 

U 

tn 

» 
6 

'a 

B 

SI 

3.35 

3.9 

47 

11 

4B5 

9,130 

4.W 



6.6 

54  J  W 

1  1  

403 

5 

34 

i.m 

5.6 

53  J       58  1  4«1 

Th(»  tahlo  above^  sliows  the  very  noticeRl)le  fact  that  the  diet  of  this 
family  was  esscntialJy  veorefarinn  in  rlinracter.  Onl}'  7  p^rains  of 
protein  and  446  calorics  of  energy'  were  derived  from  animal  food. 
Corn  meal  wa^^  eaiiily  tiic  hh  st  important  food,  while  corn  meal  and 
wheat  flour  furnished  aiioui  Sr.  per  cent  of  the  total  protein  ami 
68  per  cent  of  the  total  energy.  As  regards  the  total  nutrients 
consumed,  it  will  appear  that  they  furnished  far  less  than  the  dietary 
standards  demand,  and,  roughly  speaking,  30  per  cent  less  than  tbe 
ayerage  for  these  studies.  Inasmuch  as  this  familj  was  saving 
money,  it  seems  difficult  to  helieve  that  they  had  not  food  enough  to 
eat.  Nevertheless,  the  children  are  all  noticeably  below  the  average 
in  weight.  It  is  perhaps  impossible  with  the  data  at  hand  to  account 
satisfactorily  for  the  conditions  shown  by  this  study. 

DIETARY  STUDY  No.  682. 

This  study  was  made  with  a  family  of  three  persons,  the  man  being 

a  factory  operative  reirnlarly  employed  and  earning  $1  per  day. 

The  study  was  made  in  ()rtf>ber,  ]{)0'.\.  The  usual  data  concerning 
the  subjects  of  the  study  are  given  below: 


Man,  ag«  52  ycan»»  weif^ht  ir>o  pouiuiM   42 

Woman,  a?o  28  yoai^,  weight  130  pounds  (42  meab  X  0.8  meal  of 

uuui),  equivalt'lit  (<»   34 

Girl,  age  5  yean,  we  ight  30  pounds  (42  meala  X  0.4  meiil  of  man), 

equivalent  to   17 


Total  number  of  meuln  equivalent  to. . . 
Equivalent  to  1  man  for  31  days. 
(Bull.  221] 
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Plate  II. 


FiQ.  1.— Home  of  Family  near  Maryville.  Dietary  Study  No.  631. 


FiQ.  2.-H0ME  OF  Factory  Operative.  Dietary  Study  No.  639. 
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WeigkU  and  co$t  uf/ood  and  nutrieiut  in  dtetarp  itudg  No.  6Si. 


Pood 


daring  ttio  oDtire  study  (14  dayt). 


PlOfk:  Lar<l.  2  poun<Ls.  20  cents  (12); 
pmmds.  -j>o  cctns  (H):  saiuane,  2  pounds,  20 

ci'nT s  i  H H  .  .  .  .   

Y.^-iT:-,  :  yxjuiKls.      c«-(iti-  (20) .  .   

Buti'T.    fKiuruls.  4*1  eont-s  rjl )   

Buit«Triiiik.  l-'.o  iKHinils.  Hci-nts  (i'>)  


Cost 


C0Bt,natri«nt8.  nn  l  fur>!  v  iluooffBOd 

mail       (ia> . 


Cost. 


Pro- 
tein 


Fat. 


Crir'dh^.  Fuel 

(irmes.  value. 


DoUart. 

ao 

.40 

.08 


'I'otal  aaimiil  fiKxl.   

vr.r.KTAiii.K  Foon. 


r«>Ti-als:  Com  ineaJ,        pounds,  19  oents  (88); 

flour,  whr  it  .  33.&pauiiai.80oent8  (37)  

Si:ir.irs.  sUrchts,  oic:  SaRW,  broi»-n,  5  pounds. 


:'.(rnt«(44)  

Ve>:>'i ibios:  Beet*. p!ckl««d,2.7.'> pounds,  Hcenta 
{50i;  cabhaco.  i^ouiuli,  4  eonts  (51 ); cucum- 
ber pickles,.*  s  ]xjuTi<l.s.2Soenta  (61);  potatoes, 
33  pn  cpnt  refus»%  2 1.25  pounds,  80  cents  0'i2): 
nreet  potatoes,  20  i>ft  cent  loAise,  6  pounds,  S 
I  imy,  toniatoes,  nsMWd,  M> pounds,  80 

I  (70);  turnips,  4  poUllldSiSeBms  (71)  

Fruits,  etc:  AnplsB,  3.75  pounds,  8  eents  (73): 
•wilas,  OHUWd,  1  pound,  10  oents  (75):  apple 
ja^,  %M_  paands»lft  oontoJTS); 


1.28 


.89 

.35 


Xf  poondi,  18  osttli  (»>. 


■sod  wa.'rted  

Food  actually 


1.10 


.03 


3  90 

4  34 


4  24 


Cmta.   Oram*.  Gram*.    Oram*.  t'alontit. 


1.9 

.6 
1.3 
.3 


1 
4 

1 

5 


65 

a 

24 

1  I 


4.1 


3.3 
.8 


16 


03 


AOS 
48 

218 

53 

916 


87 


14 


8.0 


3  0 


9  0 


1  I 

1T\ 


10 

109 
1 


SSI 
70 


73 


47 


720 

"wo 

19 


3.510 
380 


888 


201 


8.330 

4,240 

97 


J3  7 


90 


lOH 


707 


4,149 


The  \i\h\o  ahov(»  shows  a  rather  more  varied  diet  than  is  usual 
with  these  studies.  The  cost,  13.7  cents,  is  much  above  the  averafje. 
The  ener<»A'  derive<l  from  the  food  consumed,  4.140  calories,  is  mucli 
larpT  than  mifrht  he  expected  in  a  family  where  the  activity  was 
such  as  the  data  wliich  coulcj  he  collected  imply  was  the  ca.se  here. 
It  is  of  course  inipo.ssihle  to  say  what  muscular  work  the  man  did, 
and  it  may  possibly  be  tliat  liis  enerjjy  requirements  were  unusually 
high.  The  protein  consumed  per  man  per  day  was  slightly  above 
the  avera<re  for  the.se  studies.  The  nutritive  value  of  the  waste  was 
larger  than  that  in  the  majority  of  the;>e  studies. 

DZBTABT  STUDT  Ho.  683. 

Dietarj^  study  Xo.  633  was  made  with  a  family  of  four  persons. 
The  father  was  employed  in  a  cofliii  factory,  while  tlie  boy  was  a 
teamster.  The  dailv  income  of  tiic  familv  was  $1.75  per  (hiv,  Thev 
paid  S3. 50  per  month  for  rent  of  a  house,  barn,  and  a  half  acre  of 
land.  They  raised  vegetables  for  their  own  use,  and  kept  a  cow. 
From  the  description  of  the  house  it  woulil  appear  that  a  considerable 
Attempt  was  made  to  make  it  homelike,  as  far  as  the  means  of  the 
family  would  allow. 
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The  study  began  October  26,  1903.  The  usual  data  concerning 
the  membevB  of  the  family  are  given  below: 


Man,  age  44  year?,  weight  150  pounds   42 

Womun,  age  4ti  years,  weight  110  pounds  (42  meaiR  X  0.8  meal  of 

man),  equivalent  to   3!i 

Man,  age  24  yean,  weight  147  pounds.   42 

Girl,  age  16  yean,  weight  120  pounds  (42  meals  X  0.8  meal  of  man), 

eqiiivaleut  to   34 

Total  number  of  meals  equivalent  to   151 

Equivalent  to  1  man  for  60  days. 

WeighU  and  coal  of/ood  and  nutrimU  in  dirtary  sttuly  Xo.  S-i-i. 


Food  consumed  during  the  entire  study  (14  diiys). 


Cott,  tiQirfMito,  sod  tad  v«Iq«  of  bod 

man  per  da^. 


Kinds  and  amounti. 


CiMl. 


ANIMAL  FOOD. 


B«ef:  Staouldflr  rlod,  5  pounds,  50  cents  (4). 

Pork:  Lard,  2  pounds,  20  cents  (12)  

Butter.  7  pounds.  $1.40  (21)  

Uilk,  10  DOunds,  25  cents  (24)  

ButtsrmDk,  18  pounds,  11  cents  (26)  


Total  snlmst  Ictod. 


vMSVASta  foon. 

Osrasb:  Cora  meal,  20  pounds,  24  cents  (33); 

flour,  wheat.  40  potuds.  86  cents  (37)  

MfMB,  staitnes,  etc:  Sogsr,  gnnulated,  4 

pounds,  24  cents  (4S)  

Vesetables:  Potatoes,  20  per  cent  reftise,  A  pounds. 

7  <H»nts  (B2);  sweet  potatoes,  18  per  cent  refuse, 

7  iHJunds,  7  cents  (f>8)    


Total  vecsiablo  food. 


Total  (bod. 
Food  wasted  


Food  actually  eaten. 


ItoOsrs. 

aM 

.20 
1.40 
.25 
.11 


2.46 


1.20 
.24 

.14 

.25 


1.88 


Cost. 


Pro- 


I 


1.0 

.4 
2.8 

1i 


P..    .Carbohjr-'  Fuel 
1  distes.  J  vahM. 


I 


Onms  Gram*.  >  Oramt. 

8  2   

 I  18   

1  I  53 


4.0 


8  » 

I  [ 


5  j 
6 


Oo:<niei. 
50 
IfiO 
476 
58 
48 


17 


"I 


10  I 


m 


2.4 
.8 

.8 
.5 


50 


87 


4  20 


8.6 


2 

1 
58 


11 


408 
86 

21 


4.29 


8.6 


70 

70 


1 

12  i" 
lo^ 


1,800 
144 

«t 
188 


2,278 


89 


499 

2 

497 


3,068 


8,oeo 


The  protein  consumed  bv  this  family  wns  somewhat  below  the 
averajje  for  these  studie-s  and  far  Ix^low  tlio  dietary  .standards.  The 
energy  corresponds  closely  with  that  of  t lie  American  standard  for 
man  with  bght  to  moderate  iniiscidar  work.  Corn  meal  and  wheat 
flour  were  the  cliicf  source  of  nourisliinent  of  tliis  family. 

The  cost  is  slightly  below  the  standard  for  these  studies. 

DZBTABY  STUDY  JXo.  684. 

The  study  was  mado  with  two  persons,  a  man  and  wife.  The  man 
Wa.s  a  day  laborer,  and  earned  about  S2  j)er  week.  His  wife  aided 
in  the  tiuppurt  by  takinj:  in  wa.shin<;.  thereby  earning'  Sl.oO  ])er  week. 
They  occupied  an  old  three-room  house,  for  which  they  paid  $1.50 
rent  per  month. 
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The  study  was  made  in  the  month  of  Xovember,  1903.  The  age 
and  weight  of  each  of  the  subjects,  and  the  number  of  meals  taken 
bv  each,  are  given  below: 

Uan,  age  27  years,  weight  140  pounds   42 

Woman,  age  24  yean*,  wcipht  IW  p<)uiid«  (42  mcal»<  x  0.8  meal  of 
man),  equivalent  to   34 


Total  number  of  m<^ls  equivalent  to   76 

Equivaleut  to  1  man  fur  25  daya. 

Weigiu*  and  ooH  o/food  and  nutrient*  in  dietary  ttudjf  No.  $S4. 


Food  ooamnMd  dodnf  ttw  cstire  stody  (14  <l»ys). 

Coit.  uulrkuits,  uud  lue\  vulue  of  TtAjU  yet 
man  per  day. 

Kindt  Md  WMWOts. 

Cost. 
tMIart. 

Cost. 

tetD. 

Carbohy- 
drates. 

tuel 
value. 

.^MMAL  root'. 

I'urk:  I.^nl.  u  {xxukU,     oeota  (U);  salL,  ikt,  3 
j>oan.i^.  .u>  i  mtM  (14);  tiliwgB,  2.5  pounds,  25 

C^nls. 
3.0 

■•4 

9 
1 

W 
45 

Onnu. 

(hlariea. 
606 
405 

f  IMftlABU  FOOn. 

C*r«il.>;  rorn  inciil.  20  jKiunds.  H  (•«'ms  (33); 

flour,  wheal.  i<>i>yunili,  *t2ueolJi  (37;  

8«^rs.   siarchos.   eu-.:  BagU,  sl«iral»(od»  4 

—  -    -     ,  — 

1.35 

10 

143   

1.313 

.  Ml 

.24 
.05 

1,  i 

1.0 
.2 

( 1  h', 

7'i 
2 

2,  'ny^ 
12 

Vifitoliiia.  Oibbi^B,  2JS  yawU,  •  eonte  (51). . . . 

T>illl  Tipiflliln  ftiBil  

Total  food  

i  ooO  waste^l  

1 

1.15 

4.fi 

2, 

10. 0 

M  ■ 
1 

1'^            681  4,6l& 

1  ,             ft  1  4.1 

2.fiO 

10.0 

85 

162 

i'T.i           ■1,-47  4 

From  the  table  above  it  will  be  seen  that  the  food  consumed  in  this 
atudj  yielded  86  gramB  protein,  162  grams  fat,  and  673  grams  carbo- 
hydrates. The  fuel  value  of  the  ingested  food  was  4,474  calories. 
While  the  cost  of  the  food  per  man  per  day  and  the  amoimt  of  protein 
consumed  very  closely  approximate  the  average  for  these  studies, 
the  energy  value  is  much  above  it.  This  Is  probably  very  largely 
due  to  the  amount  of  fat  supplied  by  the  animal  food,  pork  and  butter, 
which  yielded  143  grams  of  fat,  equivalent  to  1,313  calories  of  energy 
per  man  per  day.  Undoubtedly  the  energy  supplied  by  the  food  in 
this  study  was  abundantly  sufficient  for  the  bodily  activity  of  the 
subjects. 

DIBTA&Y  STUDY  No.  986. 

Dietary  study  No.  63.5  \\  a.-;  made  with  a  family  of  two  persons,  a 
mun  and  wife.  The  man  wils  u  pensioner,  receiving  $12  per  month. 
He  had  no  regular  employment,  but  raised  vegetables  on  a  plat  of 
about  three-quarters  of  an  acre.  They  owned  the  property  on  which 
they  lived. 
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The  study  was  made  in  November,  1903.  The  usual  data  concern- 
ing the  members  of  the  family  are  given  below: 


Man,  agt>  ')6  yoa!>».  weight  180  pounds   42 

Wonmii,  ago  54,  weight  IM)  pounds  (42  mcaU  X  0.8  meal  of  manj, 
equivalent  to   34 


Total  number  ol  uiealt?  equivalent  to  

Equivalent  to  1  man  for  25  days. 

Weights  and  cost  of  food  and  nutrients  in  dietary  Hudi/  No. 


76 


Food  consumed  durliu;  llic  eaUre  atudy  (14  days). 


Kiods  ukI  amoanto. 


Cost,  autrieots.  and  ftid  value  of  food  per 
pvday. 


I   Vol     Carboliy-  Fuel 
teln.  I  '^^     dratfls.  valw. 


Beef:  Shank.  lOjiounds.  Id  cith,'*  (2) 
Pork:  Lard,  l'  i»onn<ls,  iD  i  t  nt--  (12);  salt,  Ibt,  3 
pounds,  in  >  t  iiti>  (14/,  siau^ge,  3  poundli  W 

ctTil-;  i  ., 

iiuiur.  t  r")iiiiil<«,  tiO  cents  (21) 


Total  anlimil  food 

VK(.ETAIILK  FOOD. 

Cereals:  Corn  lueal.  10  pouiids.  12  cent-;  (.«); 

flour,  wheat.  3f«  pound.s.  8t)  ri  tits  i  .(7 )   I 

Sugars,  surclips,  et*-.:  Sugar,  graiiulaltd,  4 

pounds,  24  cftit^  (46) 
Veselablfs:  Sweet  potatoes,  25  per  cent  refuse. 

6  IK>uud.s.  <i  oenta  U<H);  turnips,  4.5  pounds,  2  I 

cents  (71)  

Fruits,  etc:  Blackberries,  canned,  3.2S  pounds, 

33  cents  (78).  

Total  vcfetable  food 

Total  food 
Faod  wasted 


Food  actually  flatw 


From  the  tabit'  above  it  will  be  seen  that  for  12.1  cents  per  man  per 
day  this  family  obtained  food  which  yielded  106  grams  protein  and 
4,045  calories  of  energy,  almost  all  of  which  wtus  oaten.  Thi.«!  study 
is  above  the  average,  both  as  regards  nutrients,  energ}%  and  cost. 
Particularly  noticeable  is  the  amount  of  fnt  obtained  from  animal 
food,  1.50  grams,  mid  it  is  one  of  tlio  iiuiin  sources  of  the  liigh  fuel 
value.  There  can  l)c  ])Ut  little  (juestion  thai  tlio  diet  wius  sufTicient 
for  the  need^  of  tlie  subjects,  as  neither  of  them  can  have  done  heavy 
work. 

DIETABY  STUDY  No.  686. 

This  study  was  made  with  8  persons,  3  adults  and  5  boys,  the 
latter  ranging  in  age  from  7  to  17  years.  The  older  man  draws  a 
pension  of  $12  per  month,  a  sum  supplemented  by  the  products  of  a 
small  truck  jrardon.  The  liou.so  in  which  thev  lived  was  much  more 
elaborate  than  the  majority  of  those  observed. 
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The  study  began  KoYember  4, 1903.  The  ages  and  weights  of  the 
subjecUy  and  the  number  of  meals  taken  by  each,  are  given  below: 

MMta. 

Han,  ago  56  yean»  weight  143  pounds   42 

}>\an,  a«rp  24  years,  weight  140  pounds   42 

lioy,  agf  17  years,  weight  120  pounds   42 

Woman,  age  21  years,  weight  137  pounda  (42  meals  X  0.8  meal  of 

man),  equivalent  to   34 

Boy,  ag<>  1 4  years,  wdght  104  pounds  (42  meals  X  0.8  meal  of  man), 

equivah'Ht  to   S3 

Boy,  age  12  yeart),  weight  HO  pouudo  ^42  ineaLi  X  0.7  meal  of  man}, 

equivalent  to   29 

Boy,  age  8  years,  wei^t  63  pounds  (42  meals  X  0.6  meal  of  num), 

equivalent  to   21 

Boy,  age  1  year,  weight  33  pounds  (42  meals  X  0.3  meal  of  man), 

equivalent  to   13 

Total  number  of  meala  equivalent  to   256 

Equivalent  to  1  man  for  85  days. 

Weights  and  coat  of  food  ami  nutrients  in  dietary  study  Nn.  636. 


Hood  coosuiued  during  tb«  eolire  »ludy  (U  days). 


AMM  M.  roMD. 

Beef.  ShouKk-r  clod.  .!  jxiuii  ls.   30  cents  I4i; 

5f-  IK  r.'iiiKl,  2  jwiiri'ls.  '."(n«*iit.s  (<,)  

I'or*..  L.ix  i.  4  j  poiin<l.<,  4:>  t-euls  (l.'i;  siUl.  lat, 

i:«  [koiin.ls.  11.31)  (  N)  , 

Gmue,  rabbit,  6  pounds,     cents  ( IttJ  

  -  "     '  r(&)  


C(Mt,  nutrtents.  and  tael  value  of  food  per 
man  per  day. 


TMSTABtB  fOOe. 


Cmab:  CocBMBMi.  10  pounds.  »  esnts  (»); 
Bour,  wheat.  WpMnda,  Sl.K!  (37)  

tann,  .■;tarrhi>5.  etc.:  8u^.  brown,  4  pounds.  | 
»  eenU  (14);  mgM,  granulated,  5  pounds,  30 
eHita(4&)  

VefMaMaK  Cabbage,  2.5  pounds,  6  cants  (51): 
eokiiis,  poundj.  6  cents  (57);  potatoes.  25 
pveaatratase.  va  pounds.  16  cents  (<a);  sweet 
aotallMi,  29  per  cent  refuse,  M  pounds,  liOMltB 
(61);  tomlpe,     pounds,  s  Mais  (71)  


Total  food  I 

Jood  wasted  


Food  actually  eaten. 


The  tnl)lo  above  aummarize.s  the  stiuly  on  the  usual  per  man  per 
day  ha.sis.  It  appears  that  the  cost  is  hehiw  the  averajje  for  these 
studit^s,  and  furthermore,  tliat  tlie  protein  is  low.  Tlie  ener<ry  is 
about  midway  between  those  sii^'irested  by  the  AiiH'rican  standards 
for  lij^ht  and  moderate  museuhir  work.  The  childn'n  weighed  more 
than  the  majority  at  tlieir  ages.  Pork,  curu  meal,  and  Hour  were 
the  principul  iuodstulls  used. 
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DIRTABT  STUDY  No.  687. 

This  study  was  made  w'lih  tlio  family  of  a  day  laborer,  employed 
at  various  sorts  of  job  work,  by  whicli  he  earned  about  S2  per  week. 
Their  home  was  an  old  two-room  ]iou.s<'.  uni)luatered  and  uupapered, 
for  which  they  paid  -SI. .50  rent  per  month. 

The  studv  eomnieneed  November  5,  1903.  The  usual  data  con- 
cerning  the  difTercnt  members  of  the  family  are  given  below: 

Meals. 

Man,  age  24  yean,  weight  136  pottnds   42 

Woman,  ago  22  yean,  weight  120  pounda  (42  meals  X  0.8  meal  of 

man),  equivalent  to  _   34 

Qirl,  ago  1  year,  weight  18  pounds  (42  meals  X  0.3  meal  of  man), 

eqtiivalciit  tn   ..  13 

Total  number  of  nioals  equivalent  to   88 

Equivalent  to  1  man  for  30  dayu. 

Weights  and  eott  qf/ood  and  nutrienti  in  dktary  »tui^  No.  6S7. 


Food  eonsiimed  daring  tho  ontlra  study  (14  dsys). 


I  Cost,  nutrien  (s .  and  fuel  value  of  iMd  per 
I  uian  per  day. 


Kinds  aod  amoants. 

Cost. 

^  teln. 

Fat. 

KupI 
value. 

AMDIAL  FOOD. 

Pork:  Salt,  fat.  4  pniiii.lx.  40  ooQtS  (M);  SSIl- 

Dollarf. 

a(>5 

.00 

.00 

Centt. 
2.2 
2.0 

.3 

I 

6 

a  ram*. 

•? 

Orsmt. 

Odoritn. 

5(S8 

nm  1>T,  A  i"  111  111  is   Ml  cent  ^  '  -'1  )  

vF.r.r.TAiu.r.  kood. 

(■prf;il.-i:  Com  inoal.  'Jii  jx)Uiiil<.  2\  rents  (33); 

Hour  wtuMl,      poiiiiils.      li'iits  (;{7)-  .   

SiiKiifs.  shiicliHs,  eH'.:  Mol.kvM'.s.  lA  |h)1Uii1s.  3".» 

tl'llls  1  t.i).  .    

342 
til 

1. 34 

4.6 1  Hi 

101  1           7  I  991 

.82 
.30 
.10 
.20 

2.7 
1.3 
.5 
.7 

fiO 
& 
3 
1 

IG 

482 
136 
44 
40 

3,aos 

M4 

197 

m 

Vf'^'i  iiilili's   SwocI  jHJtattx's.  34  JUT  iviit  rcfiiM?. 

1(1  Imiiiiils,  111  tf  nis  (us)   . 

Fruits,  eit.:  .\ppk's,  dried,  4  pounds,  M  veals 

(74)  

1 
t 

Total  food  

I.  SI 

&2 

18  1  702 

8.240 

2.91 

a7 

119 

709 
0 

4,281 
28 

2.01 

ft?  '  83 

1 

119 

703  1  4,208 

The  results  of  this  study  as  pven  in  the  j>recedinj?  table  show  a  hi^h 
enerj^y  value.  The  cost  i.s  nearly  a  cent  per  man  per  day  above  the 
avera<:c<'-  T^he  protein,  83  grams,  is  jubt  about  an  average  for  this 
series  of  studies. 

DIETABY  STUDY  No.  638. 

Dietary  study  No.  638  was  made  with  the  family  of  a  teamster, 
earning  on  the  average  $20  per  month.  The  rent  paid  for  thdr  home 
was  $3.50  per  month. 
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The  study  began  November  11, 1903.  The  age  and  weight  of  each 
member  of  the  family,  and  the  number  of  meals  taken  by  each,  will 
be  found  below: 


Man,  age  24  years,  weight  1-17  pounds   42 

Woman,  a^ro  23  yearn,  weight  126  pounds  (42  meals  X  0.8  meal  of 

man),  equivalent  to   84 

Boy,  ago  4  yeare,  weight  40  pounds  (42  meals  X  0.4  meal  of  mao), 

equivalent  to   17 

Girlj  age  1  year,  wei^t  23  pounds  (42  meals  X  0.3  meal  of  man), 

equivalent  to   12 

Total  number  of  meals  equivalent  to  106 

Equivalent  to  1  man  for  SSvdays. 

WeighU  and  co$t  of  food  and  ntUrients  in  dietary  Hudy  No.  6S8. 


Fotxt  iutiMiiaiHl  during  the  pntirr  study  (H  days). 


<  C(Mt,natrlHiti,aiMlfiNlTalii»oribQdpar 

man  per  day. 


Kinds  and  amounL<:. 


AMUAI.  rooD. 


B«*f;  Shank.  8  i>ound8,  Ro«nto  (2)  

Purk:  I^d,  3  pounds.  SOoentt  (12);  salt,  fat,  6 
pounds,  00  oents  (U);  tann^  2  pooiids,  30 
«Bto(M)  

 "  iCStt)  


•AtaifOOO. 


C«cab:  Com  meal,  34  pounds,  41  omts  (0); 

floor,  vbcaL  42.5  poondhtUB  (37)  

ftwchM.  «te.:  9otm,  gnmilatod,  tS 

muontKjSl  

;  Bmbs,  dried,  :<  tM>uudfl,  Ificnits  (48); 
18  per  c«nt  r(>fus4>,  7  pounds,  7  cents 

M  tomiiK,  4  pounds.  2  cents  (71 )  

fvutts.etc.:  Applts.  4  (>ounda, Scents (78)  


Total  vi-i,'<-ial)lelOOd.. 


Cast. 

lost. 

Pro- 
tein. 

Fat. 

DvUttTii. 
0.08 

1.10 
.80 

Cenft. 
0  2 

3.1 
2.3 

Oram. 
7 

9 

1 

Gramf. 

108 
43 

l.W 

5.6 

17 

153 

1.43 
.13 

.24 
.06 

4.1 
.4 

.7 

_2 

80 

24 

10 

1 

1.00 

.'i.4 

99  1  25 

3.88 

11.0 

116  1  178 

3.88 

11.0 

116  1  178 

turboliy- 
dralM. 


Fuel 

▼slUOL 


Calm  its. 


719 
32 


48 

6 


2 

803 


46 


SB7 
387 


1.430 


3,445 
128 


241 
24 


3,838 


5,268 
8 


5,260 


As  compared  with  the  average  of  this  series,  study  No.  638  will  be 
observed  to  have  high  cost,  protein,  and  energy.  The  energy  par- 
ticularlj  is  about  1,600  calories  above  the  average.  There  seems  no 
question  that  this  family  was  sufficiently  nourished.  The  weight  of 
both  children  is  slightly  above  the  average  for  their  ages.  As  in 
several  other  studies  here  reported,  com  meal,  wheat  flour,  and  salt 
pork  furnished  by  far  the  larger  part  of  the  nutrients  of  the  food 
consumed. 
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DOBTABY  flTUDY  Ho.  689. 

The  diet  <>f  tlic  family  oi  a  factory  operative  is  repnrtpcl  below.  Tlie 
father  supported  th<'  family  by  his  work  in  a  coflin  lactorv,  where  he 
earned  75  cents  per  d&y.  Their  liome  was  a  house  of  tlu'ee  rooms, 
which  tiiey  rented  for  $2.50  per  month.  They  were  in  decidedly 
poor  circuuLstances.    (PI.  11,  lig.  2.) 

The  study  was  made  in  November  of  1903*  The  usual  data  con- 
ceruiug  the  members  of  tlic  family  follow: 

Meals. 

Han,  age  27  years,  weight  163  pounds   42 

Woman,  a^'o  25  years,  weight  146  pounds  (42  meals  X  0.8  meal  of 

man),  o<|uivalent  to   34 

Girl,  ago  2  yoars.  weight  20  pounds  {42  moalti  X  0.4  meal  of  man), 
cqiiivalrnt  to   17 

Tntnl  !iumb<'r  of  im  ah  equivalent  to   93 

Equivak'ut  to  I  mau  for  31  days. 


WH^U  and  eoH  of  food  and  nutrimU  tn  dUlatf  §tudif  No.  6S9. 


Food  oonninied  durlus  Um  enUre  study  (M  dajri). 

Cost,  nntrlents,  and  fuel  valoe  of  Cwd  par 
man  pel  day. 

Kinds  aad  wnounts. 

Cost, 

Cost. 

rn>- 

Fat. 

r;irlM>li  y- 
•iraUai. 

I'UI'I 

vuluu. 

}'-)rk:  I.:irrl,  :i  ihjhtkN.  liitt^nt-*  (12);  salt,  fat. 

I  >f. liars. 
0.  70 

.w 

2!  6 

Urn  Hi  '. 
Si 

48 

OfSBU. 

{tOl'irirs. 

I'H 
431 

ISO 

4.S 

6 

1,225 

VEOETA.SI.K  rOAt>. 

C«r«als:  Com  riii  ;iL  !>»  p.niri']-;,  T2 rents (33);oftt«, 
rolled,  1.6ixiuiidi,  &c«uts  tJO;;  Sour, wheat, 37 

Sugsn.  stanches,  «tc.:   Sugar,  granulated,  3 

l.€0 
.IS 

.49 

9.5 
.8 

1.6 

13 

533 
44 

98 

m 

4IS 

Vegetables:  Beans,  drl«d,  0^  pousd,  3  cents 
(4S):  cabbage,  2  pounds,  4  cents  ($1);  oow- 
peas.  Clay,  dried,  2  pounds,  6  ocnls  '{iS); 
onions,  2.44  pounds,  4  cents  <57):  potatoes,  2& 
per  cent  reiase,  14  pounds,  18  cents  W); 
Bw«et  potatoes,  SI  per  cent  refuse,  la  pounds. 
J3 ocnts  (SS);  turnips,  2  pounds,  1  oeoC  (71 ) . . . . 

Total  vegistable  food  

U,<v\  ,  

Food  acuttUly  est«n  

IS 

2 

1,76  1  5.7 

M 

15 

«W 

».142 

3.»  1  10.5 

80  1  ISO 

M8 

17 

A .  .v.; 

107 

3.^ 

JU.5  1            1      li7  1         651  1  *,2m 

The  table  above  shows  that  the  family  consumed  S7  tjrams  protein 
and  4,260  cak>ries  of  enerj^y  per  man  per  day,  which  cost  10.5  cents  per 
day.  These  fitrures  are  all  above  the  average  for  these  studies,  but  the 
protein  falls  below  the  Amcriran  standards.  The  waste  in.  this  study 
was  rather  above  the  ordinary. 
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DIBTABY  8TX7DT  Ho.  640. 

Dietan'  study  No.  640  was  mado  witli  the  family  <»f  a  cui penirr  not 
havin*^  re;^iilar  employment,  ilc  eanuMl  on  tlio  av(T!i<j:o  about  $4  per 
week.  His  rent  cost  him  $3  per  month.  Vroin  ;  his  statement  it  will 
appear  that  this  family  were  in  very  huml)le  t  ucuinstances. 

The  study  began  November  18,  1903.  The  age  antl  weiglit  of  each 
member  of  the  family,  and  the  number  of  meals  taken,  are  given 
herewith: 

Man,  age  26  years,  weight  172  poundH   42 

Man.  a'TP  70  yean',  woi^ht  112  potind^   42 

Woman,  age  24  years,  W(>ighi  157  poimda  (42  meals  X  0.8  meal  uf 

nttn),  equivalent  to   34 

Girit  «ge  2  ycMs,  weight  34  pounds  (42  meals  X  0.4  meal  <rf  nuui), 

equivalent  to   17 

Total  number  of  meals  equivalent  to  135 

Equivalent  to  1  man  for  45  days. 

WrighU  and  eo$t  of  food  and  nutrients  in  dietary  itudy  No.  640. 


Food  floomiiDed  during  the  uatire  study  (14  ilays). 


Cost,  nutrients,  and  Aiel  viUtM  «f  Ibod  pv 
man  per  day. 


Kinds  sod  amounls. 


AN"! M  a  I.  r<i(m, 

iktf.  Sliaiik,6r«""Tl'-^t"''nti(J);  sti-ak.  round, 
2pounds,  20 cents  '    ... 

rork:  Chuck  riV's.  li)  jHjiUias.  ."nO  (-"'nis  (s);  h«-ad, 
18poiinds,  i.'xt-iit'*  ( y  r.  Iiwr. 't  jkiuixIs,  licvnts, 
(U>:  lard.  6  [wund.'^,  ao  cenu<l2^;  isait.  (at,  2.5 
r>oiin<lv  2.S  crnts  (14);  nusage,  2  pounds.  20 
CMit.s  it.  i  


Cost. 


DaUart. 

a2s 


1.70 


1  otal  aiiiJUXiil  food  

VBGETABLE  POOD. 

C«rrals:  Corn  meal.  ISpoundx,  16 cents  (33);  flour, 

wheat,  47  pounds.  11.13  (37)  

fiucars,  starch<«,  etc.:  Molasses,  12  pounds,  3i) 
cents  (43);  susur,  gnnulstfHl,  4  pounds.  24 

cents  (45)  

Veteuhlos:  B4>aiii.drM|9|KNUids,  IOoaD(s(48); 
potatoes,  33  per  cent  ranvB,  iS  pounds,  iVosnts, 
(€8);  sweet  potatoes,  S7  per  cent  retaM,  M 
 "i,  laoents  (68)  


2  (M 


Totsltood. 
Food  wasted  — 


Food  attuatly  eatim. 


.48 


Coat. 


3.9 


4  5 


%9 

1.3 

1.1 


±91  I  5.3 


4.41 


4.41 


9.8 

9.8 


Pro- 
tein. 

Fst. 

I'urliohy- 

dntesl 

Fuel 

value. 

Orarru. 
10 

Oramt. 
3 

(Mories. 

113 

1 

1.180 

55 

nr. 

1 

1,256 

57 

10 

1 

455  '  1,197 

3 

124  I  506 
64  1  301 

9 

1 

69 

11 

,  «43 

2.040 

124 

Itl 

M4 

1 

4.m 

124 

127 

643 

4.198 

The  diet  of  this  family  yielded  per  man  per  day  124  f^rams  jyrntoin. 
127  grams  fat,  and  643  grams  rarhohydrates,  having  a  fuel  value  of 
4,198  ralnrios.  Tlio  cost  per  man  per  day  was  9.8  cents.  The 
amount  of  |>rotein  is  that  suggested  by  the  American  standard  for  a 
man  at  moderate  muscular  work,  the  energy  being  greatly  in  excess  of 
the  same  standard.    The  cost  is  slightly  above  the  average  for  these 
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studies.  It  seems  sale  to  assert  that  this  family  had  suflkient  pro- 
tein and  energy  for  their  bodily  needs.  From  an  economical  standard 
this  study  makes  a  Yery  good  showing,  the  nutrients  and  eneigy  supply 
being,  in  proportion  to  the  expenditure,  much  less  than  was  the  case 
in  very  many  of  these  studies. 


DIETABY  STUDY  No.  641. 

This  study  was  made  with  the  faiuiiy  of  a  teamster.  They  occu- 
pied a  four-rooni  house,  for  wliich  they  paid  $2.50  rent  per  month. 
The  income  of  the  family  was  50  cents  per  day. 

The  study  began  November  18,  1903.  The  usual  data  concerning 
the  members  of  the  family  are  given  below: 

MMb. 

ICan,  age  29  yean,  weight  172  pounds   42 

Woman,  age  27  yean,  weight  146  pounds  (42  meals  X  0.8  meal  of 

mail  \  equivalent  to   34 

Girl,  a  jTc  10  ypnnt,  weight  76  pounds  (42  meals  X  0.6  meal  of  man), 

equivMlcnt  to   26 

Girl,  age  7  yean<,  weight  68  puuiid^j  (42  meals  X  0.5  meal  of  man), 

equivalent  to   21 

Girl,  a^(>  5  yean,  wei^t  50  pounds  (42  meals  X  0.4  meal  of  man), 

equivalent  to   17 

Boy,  HL'c  I  year,  weight  20  pounds  (42  meals  X  0.3  meal  of  man), 

equivalent  to   13 


Total  number  of  meal"  equivalent  tO. 
Equivalent  to  1  man  for  51  days. 


IfHffAte  and  coH  o/food  and  rmtrienU  in  dutary  Mtadg  No.  $41. 


152 


Food 


during  the  nitlra  itndy  (14  days). 


OMt,  nutrioBti,  sod  ftiel  valna  of 
ipwdsy. 


Kinds  and  HDoaiitB. 


AMniAL  FOOD. 

Pork:  Liver.  8  poandi,  6  rrnts  (M):  lard,  3.5 
pomdt,  36  cents  (12);  salt,  tat,  lO  pounds,  SI 
(14);niMM,  1  pound,  lOoents  (25)  

BottaiBllkt  la  pounds,  10  cents  (16)  

Total  salmsl  food  

VBOtTAStS  rOOD. 

Owealt:  Corn  nml,  30  pounds.  SOoenta  (13);  floorj 

whnat,  36  pounds,  88  conts  (37)  

Sdgan,  staNhes,  etc:  Sugar,  gnnulated.  • 

pounil<i.  3«  conis  (iS)  

VeK<'tut)lt>,s:  <'al>tiaK'o,  7.5  pounds,  15  cents  (81); 

turnips.  :>  fiouruts,  3  cents  (71)  

Fruits,  etc.:  Appltss,  dricMl,  3  poiindii,  15  cents 

(74);  blackbeiry  Jellv,  1.75  pounds,  18  cents 

(80);  peadUB,  ouined,  3.5 pounds,  Igcents  (88). 


Total  vegetable  food. 


Total  fnod. 
Vbod  wasted  — 


• 

Cost. 

Pro- 
tein. 

Fat. 

QjrWg^ 

rod 

vain. 

DoUan. 
1.50 
.10 

CmU. 
.2 

Onm$. 
28 
4 

Onnu. 
104 
1 

Oranw. 
1 
5 

CWori«e. 
1,881 
45 

|_  l.«0 

3.1 

27 

106 

8 

1,888 

1.23 

Z4 

68 

14 

426 

2.093 

.30 

.7 

53 

212 

.18 

■* 

: 

• 

» 

.61 

1.0 

■ 

33 

141 

2.27 

4.5 

56 

15 

518  ]  3.418 

3.87 


7.8 


Food  actually  eaten. 
(Bull,  inil] 


3.87 


7.8 


82 


120 

120 


688 

2 


3,484 


620 


S,«II8 
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The  diet  supplied  yeiy  nearly  the  amounts  of  protein  and  energy 
which  are  the  average  for  the  whole  series  of  studies.  The  cost  was  1.2 
cents  per  man  per  daj  less  than  this  average.  Pork,  com  meal,  and 
flour  wore  the  chief  articles  of  food.  The  children  are  up  to  or  above 
normal  weight. 

DIBTARY  8TTJST  No.  042. 

This  family  occupied  two  rooms,  which  they  rented  for  $1.50  per 
month.  The  father  wa$  an  employee  of  a  coffin  f actoiy  and  received 
$1.25  per  day. 

The  study  began  November  18,  1903.  Below  are  given  the  ages 
and  weights  of  the  family,  and  the  niimber  of  meals  taken  by  each 
member: 

Meals. 

Man,  age  44  yean,  wd^t  152  pounds   42 

Woman,  a^>  41  yean,  weight  137  pounds  (42  meals  X  0.8  meal  of 

man),  equivalent  to   34 

Girl,  Sge  11  yt'an*,  w«»ight  oG  imjuikIh  (42  mealn  X  0.6  meal  of  man  ), 

equivalent  to   25 

Boy,  age  10  yean,  weiglit  47  pounds  (42  meals  X  0.6  meal  of  man), 

equixtilent  to   25 

Girl,  a^'c  7  yeani,  we^ht  48  pounds  (42  meals  X  0.5  meal  of  man), 

equivalent  to   21 

Qirl,  age  6  yean,  weight  50  pounds  (42  meals  X  0.5  meal  of  man), 

equivalent  to   21 

Boy.  nr:<  1  iiionths,  weight  24  pounds  (42  meals  X  0.3  meal  of  man), 

equivalent  to   13 

Total  numlx  r  of  meala  equivalent  to   181 

Equivalent  to  1  man  for  60  days. 

Weif^  and  eo$t  t^/oodtmdmUnenta  in  dietarp  ttudif  No.  64t. 


Food  oonsuined  during  Um  entire  ftndy  (U  d^ji). 


CoA,  nutrtenta,  wd  fuel  value  of  food  per 
man  par  day. 


Kinds  and  MiMNUits. 


AMM  ^t.  roon. 


Beef:  Shoulder  dol,  3  pounds,  30  cents  (4)  

Pork:  Lard,  4  pounda,  4p  eanta  (12);  aatt,  at. 

If)  jiounds.  SI  (14)  , 

Butt.  r.  4  pounds,  SO  cents  (21  i  , 

iJuliermilK.  Is  pounds.  11  cents  ^25;  


Total  aiiiiii  il  fiMxl  

VK'iKTABLt  FOOD. 


Com  mofli.  ji)  i>ounds.  24  oenta  (Si); 

flour,  wheat.  64  ixxinds,  $1.30  (37)  

Sugars,  starches,  etc.:  Mulasses,  19  pounds,  48 
cents  (43);  suf;ar,  Kranulut(><i .  6  (wutKLs.  .lA 

cents  (45)  

V'ejtetahlfti:  Iteuns.  drie»l,  5  jKMinds,  23  cciil^ 
(^):  onion-.,  iMiunds,  4  rents  {h')\  jK>tatoes. 
IS  jier  cent  rrfu.'*,  3«)  iMHinds.  3H  cents  (t»2); 
sweet  potatoes,  24  per  cent  refuse,  37  {HXinds, 
17 oenta  (68);  turnips,  20  r>ouDds,  lOoents (71).. 


Total  vegetable  food. 
Total  food  


Faod  asCuaUy  eaten. 


Cost 

DoHari. 

aao 

1.40 
.80 

.11 

Cwt. 

I'ro- 
teln. 

Fat. 

rurl>c>-  Fuel 
hydrates,  value. 

Cent*. 

0.5 

2.3 
1.8 
.2 

4 

6 
1 
4 

Omma, 
1 

85 
2S 
1 

Omu. 

s 

Calartcff. 

25 

781 
216 
45 

2.61 

^3 

16 

112 

5  1  1,077 

LM 
.84 

1.  14 

2.6 
L4 

1.9 

53 
3 

10 

8 

417 
14B 

126 

1,960 

wa 

.1  o2        &  9 

73 

13  '         688         3,  IbO 

i        6.  13 

10.2 

KH 
1 

12.5 
1 

»HW  4.237 

li  37 

6.  13 

lU.  2 

s7 

J  24 

t>7  4.2110 

|BalL221J 


Diyiiized  by  Google 


76 


The  table  (p.  75)  shows  a  diet  in  which  the  protein  was  obtained 
very  largely  from  vegetable  food.  The  total  protein  consumption  is 
somewhat  more  than  the  average  for  these  studies,  but  is  certainly 
much  below  the  dietary  standard,  even  that  for  light  muscular  work. 
The  energy  is  high,  600  calories  more  than  the  average  for  these 
studies  and  1,000  more  than  the  standard  for  a  man  with  light  to 
moderate  muscular  work.  The  waste,  as  usual  with  these  studies, 
was  small  in  amount  and  in  nutritive  value*  Com  meal  and  flour 
were  much-used  articles  of  food.  The  cost  per  man  per  day  is  about 
1  cent  higher  than  the  average  for  these  studies. 

DIETABY  STUDY  No.  643. 

The  study  was  ma  7>  with  two  women,  neither  of  whom  had  any 
occupation  other  than  the  customar}'  house \v(^rk.  They  owTied  the 
liouse,  m  half  of  wliich  they  lived,  the  other  half  being  rented  to  the 
family  described  in  the  precedin<]:  stii(i\ .  The  elder  woman  was  a 
pensioner,  and  the  $12  per  month  which  bhe  received  supported  the 
two. 

This  study  was  nmdo  in  November,  1903.  The  usual  data  con* 
oeming  the  subjects  follow: 

Mcab. 

Woman,  ago  80  ycant,  weight  140  pounds  (42  me&la  X  O.S  meal  of 
nun),  cciuivalent  to   34 

Woman,  age  20  years,  weight  120  pounds  (42  meals  X  0.8  meal  of 
man),  equivaloit  to   33 


Total  number  of  meals  equivalent  to. 
Equivalent  to  1  man  for  22  days. 


Wnghtjt  ami  cost  of  food  and  nutrients  in  dietary  study  No.  64S. 


67. 


Food  oonstuned  during  Lbu  entire  study  CU  da^'s). 


Cost, 


and  tad  Tiliiii  of  Ibod  p« 
per  day. 


Kinds  and  amounts. 


Pork;  Suuiiiinc,  2  ixmini-^,     cents  (lo). 

Butler,  2  poun is,  M)  c-fu\^  :21)  

Butt«'rTnilK,  K  poiin  i^.  j  cent.s  (2.5)  


Total  animal  luoti  

VEGETAnLE  FOOD. 

{'cit^ls:  ( orn  itiwii,  tO  ikhukIs,  12  crnts  (.1.1): 
flour,  wheat,  24  pounds,  5>*  c«nUi.  (37):  hi-*-.  5 
IKJunds,  .Wk-enls  CJji)    

Sugars,  starcnrs.  etc.:  Suj^nr,  iranulated.  8.5 
I>ounds,  51  centi  iV>)  


Total  vegetable  foo«l. 


Total  food  

Food  wasted  

Food  actually  eat«n. 


Cost. 

Cost. 

Pro- 
tein. 

Fat. 

Carbo- 
lijrdratM. 

Dollar*. 

.« 

.05 

Cenl*. 
0.9 
1.8 

.2 

a  rami. 
5 
1 

5 

Orawn. 

ly 

M 
1 

Oramt, 

6 

m 

53 

.titf        2  9 

11 

54 

a 

&4S> 

1.00 
.61 

4.C. 
2  1 

14 

i:.-. 

2,834 
TOO 

l.AI  1  6.9 

73  1       14  1  777 

3,U4 

Z16 
2.16 

9.8 
Ol8 

84 

1 
83 

W 
1 

«7 

783 
7 
776 

4,073 
41 
4.082 
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Alth<ni(:h  the  data  of  tho  preceding  table  are  given  in  terms  of 
per  man  per  day,  il  is  very  easy  to  compute  the  results  to  terms  of 
per  woman  per  day.  If  this  be  done,  it  will  be  found  that  each  of 
the  subjects  of  the  study  received  66  jrrams  protein,  54  grams  fat, 
and  620  gramB  carbohydrates,  yielding  3,225  calories  of  energy. 
There  seems  to  be  no  doubt  that  this  ration  furnished  energy  enough 
for  their  needs,  but  the  amount  of  protein,  66  grams  per  woman  per 
day,  is  smaller  than  the  average.  It  must  be  remembered  in  con- 
sidering this  matter,  however,  that  the  activity  of  these  women  was 
probably  slight.   The  cost  was  high  for  the  region. 

DZBTABY  BTUDY  Ho.  644. 

This  study  was  made  with  the  family  of  a  factory  operative  receiv- 
ing 75  cents  ])er  day  for  Ids  work.  Tlie  family  occupied  a  three- 
room  hoa^e,  for  wliich  they  paid  $2.50  per  month  rent.  There  was 
no  means  of  ascertaining  the  activity  of  the  father,  but  that  of  the 
other  nit  lubers  of  the  family  was  probably  about  tho  same  as  the 
average. 

The  study  began  November  27,  1903.  The  ages  and  weights  of 
the  difTerent  members  of  the  family,  and  the  numlxT  of  meals  taken 
by  each,  are  given  below: 


Han,  age  42  yean,  weight  148  pounds     42 

Woman,  age  46  years,  weight  139  pounds  (42  meal«  X  0.8  meal  of 

man),  equivalent  to   84 

Wouian,  age  22  years,  weight  140  pounds  (42  mealu  X  0.8  meal  oi 

man),  equivalent  to   34 

Girl,  age  16  yean,  weight  90  pounds  (42  meals  X  0.8  meal  of  man), 

equivalent  to   38 

Girl,  ai'p  13  years,  wei^t  76  pounds  (42  meals  X  0.7  meal  of  man), 

equivalent  to   29 

Total  number  of  meals  equivalent  to   172 

Equivalent  to  1  man  for  67  days. 


IVSn^Ats  and  eoU  of/ood  and  nutrients  in  ^Mtary  Hu^  JVb.  644. 


Food  cumuiued  durhis  tbe  cottre  atady  (14  days). 

Cost,  nutrionts,  ami  fm  1  vmlueof  food  pw 
man  per  day. 

KMsand  MBasoate. 

Owt. 

OoM. 

Pro- 

Fat. 

Carbohy- 
dratesJ 

Fuel 
value. 

AMIIAL  VOOD. 

Beef:  Shank,  lt>  iK>;in  Is.  lOccnt^  (2>  

Doiian, 
0.10 

1.73 
.14 

CmU. 
0.2 

3.0 

o 

! 

Omnu. ;  Omma. 

OsinM. 

as 

997 

Pork:  Lnr>!.  n  :;i  [.onn.l.s.  .T?  rrnts  (12);  aslt,  tot, 

•1  ' 

9  m 
r>|  1 

1.07 

3.4  1  19 

Ill  1  6 

i.m 
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WeiglUi  mi  wt  of  food  md  nubimli  in  dSefory  Mtudg  No.  644  Continued. 


Ttood  onommBd  darim  fhsatln  itadf  (14  days). 

Oa>t»  nutrients,  aii<l  f  ii<-t  v.Uaa  of  food  par 
mail  p«>r  day. 

Kinds  and  aamimti. 

Cost 

Cost- 

lein. 

Fat. 

drates. 

Fuel 
value. 

VmXC&BU  fOOD. 

Cereals:  Com  meal.  27  pounds,  32  oenii  (O): 
VagBtahlaB:  Ori>lMfB,  16  pmindi,  3Z  oanti  (SI). . . 

DoUart. 
1.42 
.32 

Cm/*. 

.6 

(TroHW. 

63 

2 

13 

427 

7 

Calorits. 

2.03« 
3ft 

1.74 

3.1  1  55 

13 

434 

2.072 

a.  71 

0.5 

74  1  134 

!  '  I 

44U 

7 

'  3.71 

0.5 

73  1  123 

433 

3,119 

Only  sorpn  articles  of  food  wore  iispcl  during  the  two  weeks  of  tliLs 
study.  From  this  it  will  he  seen  that  the  diet  wa.>^  very  laekinj,;  in 
variety.  Both  tlie  protein  and  ent-ii^y  .su})|)hed  are  somewhat 
beh)W  tlie  average  for  these  studies.  Tlie  ener^ry,  however,  is  much 
more  nearly  that  of  the  usual  staathirds  than  is  the  protein.  The 
cost,  6.5  cents,  is  very  h)W,  2.3  cents  h\s.s  than  the  average  for  these 
studies.  The  children  were  noticeably  below  the  average  for  their 
ages  in  weiglit. 

DEBTABT  BTUDT  No.  046. 

This  study  was  made  with  tli<  family  of  a  factory  operative. 
Their  weekly  income  was  about  $6.:^0.   Their  home  was  a  four- 
room  house,  for  which  they  paid  §2.50  rent. 
The  study  began  December  2,  1903.    The  usual  data  cqncemiiig 


the  members  of  the  family  are  given  below: 

Ifaab. 

Man,  age  26  years,  weighi  170  pounds   42 

Man,  age  47  yeare,  weight  lUiS  pounds   42 

Woman,  age  22  yean*,  weight  120  jwunds  (42  meals  X  0.8  meal  of 

man),  equivaleni  to   34 

Woman,  age  46  yean,  weight  153  pmrnds  (42  meals  X  0.8  meal  of 

man),  equivalent  to   ^ 

Total  number  of  meals  equivalent  to   152 

£k]uivalent  to  1  man  for  $1  days. 
[Bull.  321] 
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Weii^  and  eoit  o//ood  and  nutrienti  in  dietary  ttudy  No.  64-^. 


flood  ouMiautd  duriog  Ibe  csHrtltlidy  (14  dmya). 


Kinds  md  aniuuuU. 


clod,  2  pounds,  20  oenu  (4); 

^poan^tfMntoM).  

F«k:  Lvd.  ais  pomid^  tl  Miiti  (U):  alt,  bt, 

I  pound,  9cf>n»s  (14)  

Penh.  1  pound.  l3<Nnta(17)  

:  Babl)tt»ftnMiailiLl0eHti(19)  

r,  tHySnJCrSfltati  (SI)  


r«raUs:  Com  meal,  15  i>oiin'ls.  ]s  cents  (33); 

flour,  wheat.  4.1.31  rK>uni|s.  i.'l7)  

.Su;rLirs.  st.in  hos.  cu  .:  Molasw-s.  4  A  pouods,  14 
ci'iiU  ( 4.<  i;  sukTur,  jrnumlatt'il,  '.i  pounds.  \H 
(vnts  (4.'ij . .     

Vcpcfabl<>s:  HfMti.s.  tirlc<l.  2  jiouiids.  lOccnt^s  (iS); 
potatoes.  IH  j>iT  r«*nt  refuse.  7  iMJUii'is.  ci'tita 
('iJi;  sweet  potatoes,  3.'>  imt  o-iil  rr'fii.se.  IS 
{>oun<ls.  IScvnts  (•■>!)  

Fruits,  ete.:  ▲ppiss,  dried,  2^  pounds,  12  cents 
«)..  


Cost,  nntolaats,  and  fuel  value  of  food  par 
man  per  day. 


Cost. 


Doliart. 
0.65 

.42 
.13 
.30 


1.M 


1.22 
.32 

.37 


(  ost. 


cmu. 
1.3 


Pro-  )  p  ,    I  Carbohy-  Fuel 

tPln.  '  (ImtM.  '  value. 


.S 
.3 
.6 
.9 


3.9 


Oranu. 

n 

1 
1 
7 


2.4 
.6 


20 

4» 
1 


Onms.  Oram*. 
3 


35 


17 


«0 


.7  7 


71 

315 
4 
73 
151 


388 
54 

40 


«I4 

1,828 
220 

233 

I  9 


•2.  a< 

H.9  57 

11 

2.X\0 

3.99 

7.8  1 

71 

£06  [ 

2.964 

2 

13 

78 

3.99 

7.8  j 

«9 

4U3  ^ 

■2.im 

This  study  is  rhiefly  noticeable  because  of  the  small  amount  of 
energy  in  the  food  eatt'ii  and  for  the  variety  of  animal  food  con- 
sumed. Both  protein  and  energy  arc  lower  than  the  average  for 
these  studies,  while  the  cost  closely  approaches  the  average  for  the 
families  studied. 

DIBTABT  8T17DT  Ko.  646. 

Dietary  study  No.  640  was  made  with  a  family  of  five,  a  widow 
and  her  four  children.  Two  boys  and  the  elder  girl  were  wage- 
earnen,  their  total  earnings  amounting  to  somewhat  less  than  $1 
per  day.  They  occupied  a  three-room  house,  for  which  they  paid 
$2  per  month  rent. 

The  study  began  December  2,  1903.  The  ages  and  weights  of 
the  seTeral  members  of  the  family,  and  the  number  of  meals  taken 
by  each,  are  given  below: 

Moab. 

Woman,  age  46  yeara,  weight  149  pounds  (42  meals  X  0.8  meal  of 

man),  equivalent  to   34 

Boy,  age  19  yeaa,  wdght      pourul-   42 

Girl,  age  20  vearep  weight  130  pounds  (42  meaUt  X  0.S  meal  of  man), 

o<iuivalent  to   34 

[Bull.  221 J 
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Girl,  15  yearn,  weight  101  pounds  (42  meals  X  0.8  meal  oi  man), 
equivulfnt  to   S3 

Boy,  tigo  14  yean,  weight  90  pounds  (42  meals  X  0.8  meal  of  man), 
equivalent  to   S3 

Total  number  of  mcab  equivalent  to   176 

Equivalwit  to  1  man  for  59  days. 


}y(  ujhi.s  and  vosl  o/jood  and  nutrictiU  in  dietary  study  No.  646. 


Food  oonsiuoed  durtog  the  entire  study  (14  d*jn). 

Oast,  DOtrieDts,  aod  fnd  raldsef  koAl^ 

man  {wr  day.  , 

Kiiidj»  aiid  amounts. 

Coil, 

Cost. 

Pro- 
tein. 

Cttflwhy-  Fuel 
drat<^s.  value. 

ANIMAL  mOD. 

Pork:  Wi,  (i  poOnda,  90  cents  (12);  salt,  tat, 

7  pouucli,  TOccntsfll^  

DoUart. 

1.00 
,6S 

.as 

Centa. 
^7 
1.4 
.6 

Oram: 
4 

1 

IS 

Omma, 

108 
27 
8 

m 

m 

Cfrcals:  (  'irn  nii-;il.  Jt»  [miiiids,  24  ot'iiis. 

flour,  \%  hiMi.     jioinhls.  'n  o«nts  (3*  j ,   

Sugars,  starcbes,  etc.:  Biwar,  granulAtocl,  8 

IS 

aLSOl  1.7. 

is 

138 

1» 

um 

1.16 

2.0 
.8 

41 

9 

m 

m. 

944 

(■(>l;il  fixMl  ,  

1.63  '  18 

41 

« 

m 

1,8M 

443  1  7.5 

147 

406 

3 

3,164 

12 

7.4 

K»  1      147  1        408  1  *,m 

This  study  sliows  a  diet  verv  lackinir  in  variety.  Only  seven 
articles  of  food  were  used  durin;:  tlic  time  of  the  .study,  corn  meal, 
flour,  and  pork  bein<;  thr  principal  ones.  The  amount  of  lar(l  (9 
))()unds)  used  seems  very  luiire,  and  would  indicate  that  the  food  of 
this  family  must  have  largely  been  cooked  by  frying.  The  amount 
of  protein  per  man  per  day,  59  grains,  is  very  smali. 

DIETA&Y  STUDY  No.  647. 

The  subjects  of  this  dietary  study  were  the  family  of  a  railroad 
section  hand  earning  $1  per  day.  They  occupied  a  four-room 
house  and  paid  $3.50  per  month  rent. 

The  study  was  made  in  December,  1903.  The  usual  data  con- 
cerning the  different  members  of  the  family  are  giyen  below: 


Miui.  3S  year'--,  wi'.'hf  l-'»0  potinrN   43 

Womau,  ago  M  yi-an?,  w«'ight  IHO  poiui<i.'<  (42  meals  X  0.8  m^  of 

man),  equivalent  to   33 

Boy,  age  15  years,  weight  102  pounds  (42  meals  X  0.9  meal  of  man), 

cquivaleot  to   88 

Girl.  Af^c  5  v<nirs.  weight  30  pounds  (42  meals  X  0.4  meal  of  man), 

equivaliMii  U>   17 


Total  iiuiiiIkt  nf  TD'-til-' f^quivalent  to   130 

EquivaJeot  to  1  maa  for  43  days. 
[Bull.  221 J 
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Plate  III. 


Fia  1.— Home  of  Brick  Mason.  Dietary  Study  No.  648. 


Fio.  2.— Home  of  Sawmill  Operative.  Dietary  Study  No.  651. 
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WnghU  and  ant  of  food  and  nutrientt  t»  <iteliiiiy  Hudjf  No.  €47. 


Wood 


during  the  eniira  itudjr  (U  dftyi). 


Kinds  and  umHmU. 

0«t. 

PlO- 

tain. 

FM. 

CMTbohy^ 
diatM. 

PlWl 

vftlue. 

AXUAL  rooD. 

Pork;  Chijck  rU«.  2.5  pounds.  13  ct^nts  (8); 
lard,  4.25  iKiunds.  43  o-nU  (13);  salt,  (at,  13 
pounds.  Sl.M  (14);  sausat,i>,  3.5  puund^i.  35 

IMltr*. 

2.21 

CM*. 
5.1 

Orams. 

19 

Orams. 

1(19 

Oranu. 

l.MO 

Total  animal  food  

▼KQRABU  POOD. 


i:  Corn  meal.  16  pounds,  19  cents  (33); 

floor,  wheat,  dO  pounds,  73  oants  (37)  

8acar$,  MwdM,  eic:  Sugar,  brpwn,  2  pounds, 

^  10oeiits(44)  

VeiEetableB:  Beans,  dried,  3  pounds,  10  cents 
cabtMt^.  10  pounds,  211  cents  (51);  onions, 
!  pouBda.4  oentt  (57)  


Cool,  anttlents.  and  tael  value  of  fMd  per 
man  per  dA;^. 


2.21 


5.1 


.91 
.10 


Total  vegetaMo  food. 


1.3S 


Total  food. 
Food  wasted... 


Foci  actually  oaton. 


3.50 


XI 
.2 

.8 


3.1 


19 


45 


&2 


51 

70 
1 


10 


1,580 


357 


21 


3.56 


8.2 


11 

180 
1 


1,097 
90 

U7 


l.flM 


8,474 

45 


179 


380 


3,429 


From  the  table  above  it  upjx'ar.s  that  in  this  stiuly  there  were  eon- 
suraed  per  man  per  day  ()*.)  <;rains  j)r()teiii,  17'.»  grams  fat.  and  '.>\)i} 
grams  carbohydrates,  with  a  fuel  vakie  <»f  .lA-i)  calories.  This  diet 
seems  typieal  of  this  series  of  studies,  where  the  energy  is  large  us 
compared  witli  the  |)n)tein.  The  cost  was  0.6  cent  less  than  the 
avera^'e  for  tliese  studies.  The  children  weighed  less  than  the 
Qormai  weights  for  tiicir  ages. 

DIBTA&T  STUDY  No.  648. 

Dietary  study  No.  048  was  made  with  the  family  of  a  brick  mason. 
He  eame<l  $2. .50  per  day,  while  one  son  also  added  SI  per  (hiy  to  the 
income  of  th<>  family.  From  tliis  it  will  be  seen  that  this  family  had 
the  maximum  income  for  this  .series  uf  studies.  They  owned  uiul 
oi'cupied  n  four-room  house  fPl.  Ill,  fig.  1).  A  very  good  garden 
furnished  iheui  with  vegetabhs  of  the  ordinary  kimls.  From  ilata 
accompan^nng  this  study  it  is  evident  that  their  hou.se  was  better 
furnished  aiid  equippeil  than  was  the  case  with  the  majority  of  these 
families. 

The  ^Ludy  began  Decenilx'r  .">,  1903.  The  ages  ami  weights  of  the 
members  of  the  family,  and  the  number  of  meals  taken  by  each,  are 
given  below: 

MmIs. 

Man,  ngv  46  y<*ar>*,  weight  \fVI  {xnmds   42 

Wdtuan,  ago  48  y(>an*.  w»'ight  1S7  poun<lH  (,42  in^'uls  X  0.8  uf 

mau),  equivalfut  to   34 

I,  age  21  yvm,  weight  160  pounds   42 

9180— Bull.  221—09  6 
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Girl,  age  15  yi^are,  weight  120  pouDds  (42  meals  x  0.8  meftl  of  mvk), 

equivalent  to  ,  _  33 

Boy,  age  1 1  years,  weight  90  pounde  (42  meele  X  0.6  meal  of  man), 

equivalent  to   26 

Boy,  a<re  9  yean*,  weight  77  {K)un(ls  (  42  meals  X  0.5  mf^l  (}f  man^, 

equivalent  to   21 

Boy,  age  16  montha,  weight  54  pounds  (42  meals  X  0.3  meal  of  man), 

equivalent  to   13 


Total  mimbf'r  of  nioals  equivalent  to......  

Equivalent  to  1  man  for  70  days. 

Wei^kU  and  eott  o/food  and  nuinenU  in  dieUay  ttudf  No.  648. 


210 


Food  oonamed  diulng  ttw  «iitlro  stodf  (14  da^i). 


Coat,  nntflenti,  and  fiHtl  vthie  of  fant  i 
dar. 


Elad*  ond  amoonta. 


AMIMAL  fOOO. 

Beef:  Sittk,  round,  4  pounds,  40 r-  Ti is  yh)  

Pork:  LiBtl,  5pminda,30Cfnits  d.-).  ^;Ut,  fat,  IS 

pounds,  ll.W  114)  

Batter,  3  pounds,  CO  <xniA  {-11)  


Total  aninial  taoA  

vaQBTABta  rooik. 

OiirMls:  Corn  meal,  48  pouods.  SS  oents  (33); 

flour.  wiMat,  74  poonda,  91.78  (37),  

Sugan,  itBiebM,  ate:  6ii8ar,  Riaotilafed,  11 

poundSt  00  cents  (45)  

Vagetabloi:  Cabbafe,  4  pounds,  8  cants  (81): 

ontoQ8»3  poonds,  aoanta  (&7)  

Fruits,  «te.:  Apples,  0  pounds,  U  oents  (73)  


Total  vegetable  food. 


'l  ol   ll  flKMj 
F(K«i  W.LStl'il  .  , 


Fuud  actual! jr  eaten. 


Cost 

Cost. 

Pro. 
tetn. 

rat 

Garbohy- 

dfBtM. 

Fuat 

vahia. 

0^40 

3.10 
.00 

o.« 

3.0 
.8 

Onm*. 
5 

Omvu. 
3 

118 
Ifi 

Ot9PU. 

38 

1,080 
142 

3.10 

4.4 

14 

130 

1,380 

3.30 

.66 

.13 
.12 

3.4 

.» 

.2 
.2 

72 

18 

m 

71 

3 
4 

3,700 

»i 

10 
10 

1 

3.27  1  47 

73 

18 

<B6 

3,090 

0.37  I     0. 1 

87 

1 

IM 

1 

s 

86 

la3  1         t>48  j  4,i97 

Although  this  family  had  the  largest  income  of  the  45  here 
studied,  the  cost  of  their  food  was  almost  the  average  for  this  series 
of  .studies.  Tho  diot  was  low  in  protein  and  high  in  energy.  It  is  to 
be  noticed  in  this  comuM  tion  that  the  mcmbors  of  the  family  wore 
rather  above  ordinary  W(  i«;ht.  It  may  bo  (hat  thrro  was  a  tendency 
to  store  fat  in  their  1)0(1  ies,  which  may  liavo  some  connection  with 
the  high  energy  consumption.  The  protein  is  only  slightly  above 
the  average  for  these  studies. 

DIETAKY  STUDIES  IE  REMOTE   MOUI^TAII^  DISTRICTS, 

Kos.  649-667. 

Tn  this  section  are  included  nineteen  dietary  studies  (Nos.  649-667) 
of  families  living  in  Tennessee  mountain  districts,  remote  from  toivns. 

[BalL221] 
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BIBTAB7  8TUBY  No.  649. 

This  study  was  made  in  the  family  of  a  farmer  who  had  hved  on 
his  pr<»sfnt  place  since  before  the  civil  war.  He  served  in  the  army 
during  t\ic  w  ar,  and  now  draws  a  niontlil\  pension  of  $12.  He  owns 
the  farm,  valued  at  $450,  and  a  considerable  ainomil  of  live  stock  and 
farming  implements.  lie  hud  about  75  acres  of  land  under  cuUiva- 
tion,  on  which  he  raised  com,  wheat,  vegetables,  and  clover,  and  also 
owned  60  acres  of  timber  and  some  rough  mountain  land. 

The  house  wbb  bji  implastered,  rough,  wooden  building,  with  3 
small  rooms  and  I  window  to  each  room.  The  furniture,  which  was 
fairly  good  for  this  legioni  consisted  of  3  large  beds,  10  chairs,  3 
tables,  a  cook  stove,  a  safe  for  dishes,  another  for  food,  and  a  dock, 

Uke  most  mountaineers,  the  family  dressed  rather  poorly,  the 
man's  clothing  costing  about  tl2  a  3'ear,  and  being  paid  for  in  produce. 
The  ctrcumstanoes  of  this  family  appear  to  have  been  rather  better 
than  those  of  most  of  their  neighbors. 

This  study  began  August  10,  1904,  and  continued  fourteen  days, 
with  42  mesJs.   The  weights  and  ages  of  the  family  are  as  follows: 

MnIi. 

Man,  age  66  yeare,  weight  168  pounds   42 

WMrnnn.  aq:>-  r.i  ypjxm,  weight  1S3  pounds  (42  meals  X  0.8  me&l  of 
mau),  (iquivalont  to  ■.   34 


Total  number  of  meal8  equivalent  to. 
Equivalent  to  1  man  lor  25  daya. 


76 


WeightM  and  east  of  food  and  ntUnmti  in  didarjf  ttu^  No.  649. 


dnitais  ttw  aatlre  atud  jr  (14  days). 


CoBtfOntilenUt,  and  fuel  value  of  Ibodper 

Slum  jK'j  day. 


Pork:  Lard.  3.0i>  potinds,  SI  Mti  (U);  nit,  6  I)nU<irs. 

poun.Ls,  SOronts  (14)   U.W 

products:  liutUj',        pounds.  "I  wins 


lOOOk 

TercaLt:  Com  ni<>a].         pounds,  190VltS(33); 

Buur.  n  poiuidj.  *i5com«  {37).  -  

><upar<,eU'.:  .<«gar,  brown, 2 pounds,  I0c<'ni.s(  4^). 
Vpjjutahlfsj  I'oiaXocs.,  whltr.  38  por  cent  n^fiisr, 
pounds,  II  wnts  (62);  potatof«,  .swvrt,  33  pi^r 

«eDt  tefuMU         pouiida,  17«x'iits  ((>»)  


Total  vegetable  food . 
ToUJ  food  
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The  amount  of  protein  which  this  family  obtained  from  the  diet 
here  reported  is  114  grams,  much  higher  than  in  the  majority  of  these 
studies,  and  corresponds  closely  to  the  standard  for  light  muscular 
worky  112  grams.  This  is  undoubtedly  due  to  the  use  of  skim  milk 
and  buttermilk,  which  was  made  possible  by  the  fact  that  the  family 
owned  two  cows.  The  energy'  supplied  was  4,978  calories,  consider- 
ably in  excess  of  the  standard  even  for  moderate  muscular  work; 
this  large  amount  is  partly  due  to  larger  quantities  of  all  the  food 
materials  than  are  consumed  on  the  ^.yenvjr,  hut  partly  also  to  the 
use  of  butter,  which  made  the  amount  of  fat  eaten  50  per  cent 
greater  than  the  average.  The  cost  of  the  diet,  12.3  cents,  is  strik- 
ingly high.  It  is  lialf  again  as  high  as  the  average,  by  far  the  highest 
in  this  series  of  studies  and  sixth  among  the  entire  64  studies. 
This,  too,  seems  due  to  the  use  of  dairy  products.  It  is  interesting 
to  note  that  if  the  latter  were  withdrawn  from  the  diet,  the  cost  and 
protein  would  about  equal  the  amounts  in  the  average  of  these 
studies. 

DIBTA&Y  STUDY  No.  660. 

The  inun  and  his  family  here  described  Uved  with  his  father  on  the 
farm  described  in  the  preceding  study.  Their  house  was  a  new  box 
house  of  two  unpla^stered  rooms.  The  entire  family  slept  in  one 
room.  The  general  character  of  the  furniture  and  of  the  clothing 
was  yery  like  that  described  in  study  No.  649, 

This  study  began  August  10,  1904,  and  continued  fourteen  days 
with  42  meals.  The  ages  and  we^hts  of  the  family,  and  the  number 
of  meals  taken,  were  as  follows: 

Heals. 

Man,  ttge  28  year;*,  weight  180  poundu   42 

Woman,  age  25  yeam,  weight  176  pounds  (42  meala  X  0.8  meal  of 

man),  c'quivalfnt  to  34 

Hoy,  anv  \A  vi-ar-s,  weight        jx minis  (42  meal'*  X  0.8  meal  of 

mail),  equivalent  to   34 

Girl,  age  12  years,  weight  90  pounds  (42  meala  X  0.6  meal  of 

man),  equivalent  to   2S 

Girl,  ni^e  K  years,  weight  60  poundfi  (42  meals  X  0.5  meal  of  man), 

equivalent  to   21 

ISuy,  age  4  ycsLca,  weight  4S  pounds  (12  mesxh  X  0.4  meal  at  mao), 

equivalent  t(i   17 

Hoy,  age  4  month9^  weight  30  pounds  (42  meala  X  0.3  meal  of  man), 

equivalent  to   13 

Total  nuinl)er  ui  uiealH  ei|uivaient  to   186 

Equivalent  to  1  man  for  (52  days. 
[Ball.  221] 
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Wei^il*  and  cott  of  food  and  nutrienU  in  dietary  Uxidg  No,  6S0. 


Pood            darinf  dwontlmtiidj  (14  dftji). 

Oo«t.  iitttrt«iit0.  m  i  riu  )  vuiucoffoodper 

mtui  per  day. 

Kinds  and  aiDoants. 

Cost. 

Cost 

l'n>- 

Pal. 

C.irliohy- 
(iniU». 

FufI 
vtiluo. 

AMWAL  r04H». 

Pork:  I^rd.  7  poiin<i5.  7D  MOtt  (13);  nit.  7 

poiind.s,  70  (-^'nts  (14)  

iJoltam. 
L  4U 

LB7 

('<nlt. 
i.  a 

a.0 

Qnnu, 
4 

23 

40 

QntmM. 

( 'aUitu  y. 
SOS 

.■^ 

Dairv  pro<liu  t.s:  Uutt«T,  »•  |)ouu<ls,  Jl.JO  (L'l>; 
bottonnlUc  tf7  poniM}*.  SI  oenta  C^):  milk. 

Total  fenfmal  food  

Tianuuiw  looo. 

C4?rF>a]s:  Com  iiioul,  :».r^>  pounds.  43  oento  (S3); 

Rour,  47  5  pounds,  tl.l4  (37)  

Vcc»'talikrs:  CuliluiFr.  11  pounfJs.  is  conXfi  (.M): 
oninns.  .4 pounds,  ">  cents  {T>~]:  potatoes,  white, 
17  yxToent  rofu?*',  2''i  jwiinds,  'Si  rents  (<>■_');  po 
taiow,  8ve«(,  22  pw  ceui  tvlim,  pounds, 

4i««ti(«)  

29 

3.27 

43 

27  f  129 

29 

1.S72 

LS6 

1.  M 

1.  7 

54 

10 

14 

•> 

^1 
\m 

2.60 

4.2  64 

91  1  145 

575 

I 

3,9&5 
4 

Ml  j       14.:>  1  it74 

3,951 

Tho  L'pneml  cliaraftpr  of  this  dipf  is  similar  to  that  (Icscribod  in 
tlie  prccodintr  study,  >ave  that  tiio  (juantitios  of  ail  the  different  mattv 
rials  run  sli^^litly  .sniallor,  \vit!i  correspoTidingly  lowor  total  fifjures, 
Tho  |)rotein  funiishod  aiiiDunuHl  tu  91  (grains,  slightly  more  than  the 
avcrai:!'  for  tliese  studies,  but  noticeably  less  than  tlip  standard. 
The  rner<;y,  3,955  calories,  is  especially  high,  owing  probably  to  the 
use  of  butter. 

The  cost  of  this  diet  is  9.5  cents,  slightly  greater  than  the  average; 
the  tiiUerence,  as  in  the  preceding  study,  is  probably  due  to  the  use 
of  daily  products,  especially  butter. 

DIBTA&T  STUDY  No.  651. 

The  man  in  whose  family  this  study  was  made  had  steady  work  in 
a  sawmill,  for  which  he  received  $1.50  a  day.  They  rented  one  room 
of  an  old,  two-room  log  house  for  50  rents  a  montli  (PI.  TTT,  fig.  2). 
Tiie  furniture  was  scarce  and  rough,  and  the  walls  were  neither  plas- 
tered nor  papered.  The  cooking  was  done  in  tlie  fireplace.  This 
faniil}'  lived  very  economically  and  saved  considerable  money  in 
pn>portion  to  their  income. 

The  study  began  August  10,  1904,  and  continued  fourteen  days, 
with  42  meals.  The  members  of  the  family,  the  weights  and  a^jes, 
and  the  number  of  meals  taken,  were  as  follows. 
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Man,  age  54  years,  weight  15fi  poiindf   42 

WouuiQ,  age  43  yenrs,  weight  13U  pounda  (42  meaU  X  O.S  meal  of 

man),  equivalent  to   34 

Girl,  a<:<>  4  yean,  weight  50  pounds  (42  meab  X  0.4  meal  of  ffian), 

e<j'iiv  iiU'nt  to   17 

(lirl,  a^c  7  mouthn,  wi-ii:iit  L'fi  |K>unils  (12  meab  X  0  ;}  meal  of  man), 
equivalent  to   18 


Total  number  of  mo;il-»  equivalent  to  ,  106 

Equivalent  to  I  luau  for  or»  daya. 


Wei^Ut  and  coH  of/ood  and  nutrienU  in  dieUay  Mhidy  No. 


Food  oonsmned  duxing  the  entire  study  (U  days). 

Cost,  nutrients,  and  tut>l  v&iue  of  food  per 
aanperdagr. 

Kinds  and  aiDMinli. 

Cost. 

Coat. 

Pro- 

tem. 

FaU 

(^a^ohy- 

Fuel 
▼atoB. 

Pork:  Lard.  9  pounds,  90  cents  (12);  salt,  7 
poiuids,70c«nts(M)  

DoUart. 
1.00 

CcntM. 
4.0 

Oramt. 
7 

GraiM. 
183 

Gninu. 

CoXmU*. 
1,6S7 

l.W) 

4.6 

7 

183 

1,6S7 

vaesTABix  fooi>. 

C<>rt        (  orn  mi-M.  10  pounds.  28  Mttli  (S); 

fKnir   5'.  :'>  i>Miunls.      wnts  (37)..  

1.11 

3.2 

«7 

1« 

m 

31 

2,642 
140 

V.  -.  !nl.l.  V  t  .iihapo.  7.13  pourMis,  u  vu:%  (51): 
potal<x'.s,  whlU',  a7  per  wot  rofii&o,  17-56 

.96 

1.0 

4 

1.47 

4.2 

71 

16 

A4->4 

2,r>g2 

Total  food  

3.07 

8.H 

7.H 

19V 

S64 

4 

t 

5.07  , 
1 

8.8 

199 

»>3 

Tlie  protein  supplied  by  this  diet  is  78  grams,  just  about  the  average 
amount  for  the  series.  The  energ}',  4,335  calories,  is  considerably 
aboTc  the  average  and  even  above  the  standard  for  moderate  mus- 
cular work.  This  excess  of  energy  seems  mainly  due  to  the  laiige 
quantities  of  lard  used,  which  rather  indicate  that  most  of  the  food 
was  fried.  Just  about  the  average  pric(>  w  as  paid  for  the  daily  food 
supply.  This  diet  was  evidently  economical  and  abundant  as  far  as 
enei^  is  concenuHl,  but  it  was  somewhat  lacking  in  protein.  The 
weights  <;iv(>n  for  both  children  are  half  again  as  heavy  as  those  of 
the  majority  at  their  ages. 

BIBTABT  STDDY  No.  652. 

The  widow  whoso  dictnn'  is  hrrc  studifMl  oAvnod  the  liouso  described 
in  diotary  No.  651 ,  miuI  livo<l  alone  in  tlio  unn  nlcd  room,  in  which  she 
cooked,  ate,  and  slept.  The  furniture  was  poor,  but  seemed  sufficient 
for  lier  nerdn.  She  cooked  in  the  fireplace.  The  farm  contained  12 
aci<vs  uf  luu^li.  |)nnr  laiul,  liK'utetl  in  a  Uiiiuntain  ravine,  and  was 
valued  at  $100,  but  iiuue  of  it  was  culliviitcii.  The  woman  owned 
a  cow  valued  at  $18.  She  drew  a  pension  of  $12  per  montli. 
ClliilU'J^ll 
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This  study  began  Auga<jt  10,  1904,  and  continued  fourteen  days, 
with  42  meals.  The  a^e  »in<l  weight  of  the  subject,  and  the  number 
of  meals  taken,  were  as  follows: 

Moata. 

Woman,  ns^  71  yf>nr»,  weight  161  pounds  (42  meals  X  0.8  meal  of 

main  '   <-qiiiv;ili'nt  to   34 

Equivalent  Uj  1  iiuiri  lor  II  days. 

Weights  ond  cotl  qf/aod  <md  nutriaUM  in  ^tary  aiudif  No.  66t. 


Food  conmniwd  durios  Uw  eatiro  study  (14  d«y8}. 

Cost,  nutrients,  and  fuel  value  of  food  per 
man  per  day. 

Kinds  and  amoimta. 

Com. 

Cost. 

Pro- 
tein. 

Fat. 

Carboby- 

dlBt«S. 

Fad 

V«||M. 

ANCMAi.  rooi>. 

J>airy  prtxltu  t^  Miitt<  r.  1  pound. 'iQ  ceatB  (21); 
buttennilk.  li.  .V.  i>oun>ls.  ID  ci'DtS (V); flUlk, 

veoetahlk  moil. 
Cereahi!  Cam  meal,  14  pounds,  17  cents  (33)  

9  pmiiids,  J 1  iienta  (62)  

DoUatM. 

0.37 

Centt. 
3.4 

Oram*. 
34 

GrofiM. 

39 

OrosM. 

42 

CMorfai.^ 

.87 

3.4 

34 

39 

42 

6&1 

.17 
.11 

1.6 
1.0 

4a 

5 

25 

381 
38 

1,919 
172 

Total  ^tsftetable  food  

Total  tood  

.28        2. 5 

4H 

25 
64 

419 

2,091 

.65 

&.V 

82 

4(il 
i 

2,742 
12 

6.9 

88 

64 

4»|  a»730 

This  dietary  is  remarkable  for  its  simplicity;  it  consists  entirely  of 
com  meal,  potatoes,  buttermilk,  skim  milk,  and  butter,  with  no 
animal  food  but  the  dair  \  products.  It  yielded  the  equiyaleot  of  S2 
grams  of  protein  and  2f7'60  calories  of  enei^gy  per  man  per  day.  The 
protein  is  Yery  like  the  average  for  these  studies,  but  the  energy  is 
much  lower,  chiefly  because  the  small  amount  of  butter  used  did  not 
furnish  so  much  as  the  pork  and  lard  ordinarily  eaten.  The  cost, 
5.9  cents,  is  very  low.  That  the  woman  was  sufficiently  nourished 
is  not  much  in  question.  ITor  diet  was  in  all  respects  brlow  the 
standard  for  light  exercise,  but  .she  was  old,  and  probably  her  rtuiuire- 
mcnts  were  less  than  the  standard  calls  for.  From  the  descrij)tion 
given,  there  seems  no  reason  to  supposeshe  could  not  buy  food  enough 
to  satisfy  her  wants. 

DIBTABT  STUDY  Ko.  658. 

Tills  siudv  was  made  in  the  faniilv  of  a  farmer  who  owned  liis  farm, 
valii*  il  ni  S.^OO.  It  inehnied  DO  acres  of  good  land,  8  of  whicli  were 
cultivated ,  2  of  tlioin  as  a  garden.  There  was  a  good,  dry  bam,  a  good 
comcrib,  and  a  good  smokehouse  on  the  place. 

The  old  log  house  in  wliieli  the  family  lived  had  two  rooms,  and 
was  fairly  well  fumisheil  for  the  neighborhood. 

(Ball.  2:111 
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This  study  began  August  10,  1904,  and  continued  fourteen  dajB. 
The  ages  and  weights  of  the  family,  and  the  number  of  meals  taken, 
were  as  follows: 

Meals. 


Man  aco  37  ycarx.  wpicrht  171  pound?   42 

Wuruiiii,  li^o  30  yeaJTH,  weight  167  jxiuuds  (42  meaU  X  0.8  meal  of 

mail),  equivalent  to   34 

Girl,      16  yean,  weight  142  pottods  (42  meals  X  0. 8  meal  of  man), 

equivalent  to   34 

Boy,  age  12  yoan«,  weight  109  pounds  (42  meals  X  0. 7  meal  of  man), 

equivalent  to   29 

Boy,  age  7  yean<,  weight  C9  pounds  (42  meals  X  0. 5  meal  of  man), 

equivalent  to   21 

B<^,  age  7  raontha,  we^^t  30  pounds  (42  meals  X  0. 3  meal  of  man), 

equivalent  to   13 

Total  number  of  meala  equivalent  to  178 

Equivalent  to  1  man  for  57  days. 


Weights  and  cost  uj food  and  nutrients  in  dietary  study  No.  66S. 


Fuutl  coiLsiiitKiii  during  Ihp  entiro  study  (14  days). 

Coat,  nutrients,  and  fuel  valu«  of  iDOd  p« 
tuiui  per  day. 

Kinds  and  amounts. 

Cost. 

Cost. 

Pro- 
tein. 

Fat. 

C^bohy- 
drutes. 

Fuel 
value. 

ANIMAL  FOOD. 

Pork:  Lard.  3  potmds,  30  owiti  (12);  salt,  8 

Dollars. 
1.10 

CMS. 
1.9 

GnMM. 
S 

Cfnmt. 
71 

Oramt. 

<Mortta. 
Gfi2 

Total  tttlaul  flDod  

1.10 

1.0  s 

71 

052 

VEOETA8LB  VOOD. 

CeraJs:  Cora  meal.  30  poooda.  30  omita  (33): 

flour,  wlMaLSO.5  pounds,  tl.ai  (37)  

SuRus,  «t«.:  Biigar,  Rnnuuited,  2  pounda,  12 

1.57 
.12 

2.8 
.2 

14 

m 

16 

2,24* 
64 

• 

1.00 

8.0 ,  » 

14  .        48S  j  2,207 

2.70 

40  1  .  64 

8S  1        «6  1  2,0» 

This  dietary  is  almost  as  simplo  as  the  preceding  one,  as  it  consists 
only  of  com  meal,  wheat  flour,  and  salt  pork,  with  lard  for  frying,  and 
a  little  sugar.  The  amount  of  protein  supplied  is  very  'smaU,  only 
64  grams,  while  the  energy,  2,959  calories,  is  hardly  more  than  the 
standard  for  light  muscular  work.  The  head  of  the  family  probably 
did  as  much  work  as  that  indicated  in  the  standard  for  moderate 
muscular  work  (3,400  calories).  The  children  are  all  extremely 
heavy  for  their  ages.  The  financial  condition  of  the  family  does  not 
appear  to  have  been  such  that  they  could  not  afford  more  food  if  they 
needed  it,  especially  as  the  amount  expended  (4.9  cents  per  man  per 
day)  is  mucli  lower  than  the  average  among  such  families.  It  seems 
probable  that  this  family  found  their  diet  fairly  satisfactory  in  spite 
of  its  poverty  and  monotony. 

[null.  321) 
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BIBTABT  STUDT  ITo.  654. 

This  .study  was  made  in  the  family  of  a  sawmill  oporntivo  who 
owncci  tho  farm  on  which  thoy  lived.  The  father  and  one  son  worked 
in  the  sawmill,  eacli  earnint^  i^l  a  day.  The  farm  contained  13  acres 
of  very  poor  land,  valued  at  ?1 50.  They  had  a  garden  in  which  they 
raised  various  veg:etable.s.  The  family  lived  in  an  old  log  house  with 
two  rooms,  in  one  of  which  all  the  family  slept. 

This  stu(!\  bci^an  Au<rust  10,  1904,  and  continued  fourteen  days. 
The  a-  >  Hil  l  weights  of  the  family,  and  tho  number  of  meals  taken, 
were  ais  ioiiows: 

Modi. 

Han,  age  57  yean,  weight  180  pounds.   42 

Woman ,      1 8  y«an,  we^t  172  pounds  {42  meals  X  0.8  meal  of  man), 

tH]iiivulfiit  to   34 

Boy,  ag*i  IG  yeani,  weight  140  pounds  (42  meals  X  0.9  meal  of  man), 

equivalent  to   SS 

Girl,  age  II  yean,  weight  111  pounds  (42  meals  x  0.6  meal  of  man), 

equivalent  to   25 

Girl,  ag«  8  years,  we%ht  88  pounds  (42  meab  X  0.5  meal  ol  man), 

equivalent  to   21 

Boy,  age  7  years,  weight  M  pounds  (42  meals  X  0.5  meai  oi  man), 

equivalent  to   21 

Boy,  age  4  months,  wei^t  16  pounds  (42  meab  X  0.3  meal  of  man), 

equivalent  to   13 

Total  number  of  meab^  equivalent  to   194 

Equivalent  to  1  man  for  64  dayn. 

WeigfUa  and  coal  <tf/ood  and  nutrients  in  dietary  Uvdg  No.  654. 


duffac  the  «atln  study  (U  dsjrs). 


KladakDd 


Fkirk:  Lwd,  4^  poanda,  «  oonti  (12);  Mlt,  A 

-  Tm^  


vseatAaui  fooo. 

Corn  meal,  as^  pounds,  4S  «MltS  (33); 


Soar,  47  poonds,  tl43  (97) 


SagBTs.  etc.: 

CWits  (44)  

VafMslMSK  Com, 


i,QpOttiids,4Scettto<fi2>. 
Total  vttatsUsiwd  ^  


Total  food. 

Fooil  w  iist<v|  


Food  actually  e^en. 


Cost.  nuurl«al«,  and  fuel  value  of  food  par 
man  per  day. 


Coat. 

Pro- 
Itln. 

Vaf    Cirbohy-  Fuel 

CtnU. 
1.7 

anm». 

1 

Qnnu.  0mm.  Otitik*. 

68  1  J  m 

1.7 


2.5 


"2! 


.... 


2.29 


3.6 


fin 


to 


8.8S 


fi.8 


79 


3.35,  ji.3 


7» 


43» 

34 

13 


m 


578 


2.10G 

130 
68 


2.311 


2,884 
4 


2,880 
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The  amount  of  protein  supplied  in  this  dietaiy  is  a  trifle  smaller 
even  than  that  in  the  preceding  study,  and  is  hardly  more  than  one- 
half  the  amount  called  for  bj  the  standard  for  light  muscular  work. 
The  energy  is  slightly  less  than  the  amount  required  hy  that  standard. 
The  men  of  the  family  prohably  did  at  least  moderate  muscular  work, 
for  which  the  standard  requirements  are  125  grams  of  protein  and 
3,400  calories  of  energy.  The  cost  of  the  food,  5.3  cents  per  man  per 
day,  is  yery  slightly  higher  than  in  study  No.  653,  the  difference  being 
mainly  due  to  the  green  com  used  in  the  present  case.  This  com 
adds  a  pleasant  variety  to  the  very  monotonous  fare,  but  does  not 
furnish  protein  or  energ\'  so  economically  as  the  other  foods  con- 
sumed. It  seems  a  little  strange  that  this  family  should  not  have 
used  more  of  the  green  vegetables  which  mtist  have  been  ripening  in 
their  garden  at  the  time  the  study  was  made.  Their  financial  con« 
dition  was  fully  as  good  as  the  average  in  these  studies,  and  if,  as 
seems  almost  inevitable,  they  were  not  sufficiently  nourished,  it  must 
have  happened  without  discomfort  or  they  would  have  increased 
their  diet.   The  adults  and  the  children  appear  unusually  heavy. 

DIETABY  STUDY  No.  656. 

This  study  was  made  in  the  family  of  a  sawmill  operative  who 

eaiTied  SI  a  dny  in  the  mill,  as  did  also  each  c>f  his  two  sons.  They 
paid  $1.50  a  month  rent  for  their  place,  which  contained  11  acres  of 
poor  mountain  land,  10  acres  of  which  were  planted  with  com  and 

one  with  green  vegetables. 

The  house  contained  two  rooms  aTid  liad  two  windows.  One  room 
served  as  a  sleeping  room  for  tlie  entire  family,  and  in  the  otlier  (hey 
ate  and  cooked.  The  furniture  was  fairly  good.  The  family  dressed 
very  j)onrly. 

This  study  began  August  24,  1904,  and  continued  fourteen  days. 
The  ii*:es  and  weights  of  the  family,  and  the  number  of  meals  taken, 
were  as  follows: 


Man,  ago  47  years,  weight  177  poundi^   42 

Woman ,  .tirr  50  yean,  weight  141  poundB(42  meals  X  0.8  meal  of  man), 

equivuit  iit  to  ,   94 

Bfan,  age  22  yeans,  weight  170  pouods   4S 

Boy,  age  17  yean,  weight  159  poimde   42 

Giri,  age  15  years,  we^t  140  pounda  (42  meals  X  0.7  meal  of  man), 

equivulfiit  to   29 

Girl,  age  10  year^,  weight  81)  ix)und»(42  meals  X  O.ti  meal  of  man), 

equivaleDt  to   25 

Total  number  of  meals  equivalent  to  214 

Equivalent  to  1  man  for  71  daya. 
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Weights  and  cott  of  food  and  mitienU  iit  dSOary  gtudjf  No.  6SS, 


Food  twmtnnod  durtoc  the  entire  itody  (14  daja). 


Costtimtrlents,  and  fuel  vidua  of  iiod ; 
man  per  day. 


Kinds  ;iiul  diiiounLi. 

lust. 

Pro 

Fat 

bytinitoii. 

Fud' 
value. 

IMr.  Laid.         pvimds,      ooili  (IS);  adt,  0 



(  tnin- 
1.  7 

4 

Oronu. 

Caloriff. 
.">77 

l.ti 

1.7 

4 

83 

677 

VKf;KTAKL»;  FOOD. 

Cwids:  Corn  moal,  .17  pocjnds,  44  cents  (.13): 

flour,  .14  ")  ]>oi]n(t.s,  Jl.31  (37)  

Sta^^Kit  eie.;  69^,  tictnm,  (j  pounds,  au  oeots 

.ao 

2.fi 

.4 

53 

13 

427 

36 

2,039 
144 

HoWvagBlMind  

2.06 

2.9 

63 

13 

403 

2,180 

3.37 

4.6 

*7 

79 

463 

1 

2,7*7 
4 

1 

3.27 

4.« 

M 

n 

462 

2,7i3 

Tlic  tr<^neral  cliaractor  of  tins  dietary  i.s  veiy  .similar  to  the  preceding 
one.  cxL-opt  tliat  it  is  a  little  more  generous  iii  all  respects;  neveriiic- 
les.s,  it  still  ranks  among  the  poorest.  Here  again  the  family  were  in 
coni4)iiratively  easy  circumstances  and  had  no  apparent  need  of  living 
so  cheaply  (4.6  cents  per  day).  With  vegetables  ripening  in  their 
own  garden,  they  might  Cii.sily  have  obtuiued  more  variety  in  their 
food  if  they  hud  craved  it.  It  seems  almost  imjxKssihle  that  they 
should  have  been  properly  nourished  with  57  grams  of  protein  and 
2,753  calories  of  energy  per  man  per  day,  but  equally  impossible  that 
they  should  have  felt  much  discomfort.  The  children  weigh  notice- 
ably more  than  the  avera^  for  their  ages. 

D2BTABT  STUDY  No.  666. 

This  study  was  made  with  a  pensioner  and  his  wife,  who  received 
$10  per  month'and  who  lived  on  a  rented  place  for  which  they  paid 
$2  per  month.  The  lot  contained  4  acres  of  very  good  land,  which 
was  planted  in  com  and  beans  the  year  of  the  study.  Their  home 
was  the  typical  log  cabin  of  this  vicinity. 

This  study  began  August  10,  1904,  and  continued  fourteen  diays. 
The  ages  and  weights  of  the  family,  and  the  number  of  meals  taken, 
were  as  follows: 


Man,  age  55  years,  weight  180  puunds   42 

WonutD,  age  52  yens,  weight  1 53  poiiiids(42  meala  X  0.8  meal  of  man), 
equivalent  ta   'M 


Total  number  of  meals  equivalent  to. 
Equivalent  to  I  man  for  25  days. 
[6011.221) 
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WngfU»  and  coit  itf/ood  and  nutrigntM  in  dUtary  $ludy  No.  666. 


Food  codiuawd  dadog  tbt  entlM  itodjr  (14  dajv). 

OoBt,  nntriOntB,  and  fuel  voliifl  of  food  p«r 
man  per  day. 

% 

Cost 

Cost. 

rrt>- 

Fut. 

Carbo-  Fiul 
hydrates,  vaiui*. 

1 

Forte:  LwA,  1^  poandOr  15  oenti  (1^  

DMtT$. 
0.1ft 

Centg. 
0.A 

Qntnt. 

Onim«. 

Calaritt. 
240 

.15 

.6 

27 

240 

TBOnABUt  WOOD. 

Cemte:  Corn  vmi,  15.19  pounds,  18  cents  (83): 

.01 
.12 

2.A 
.ft 

fiO 

15 

438 
40 

2.078 
160 

.7a 

2.» 

50 

16 

478 

2,238 

.» 

8.6 

» 

42 

476 

•  2 

2.47B 
ft 

Food  actuollj  eaten  

.88  3. 

50 

42  474 

f 

2,470 

This  dietary  is  the  choapest  of  all  those  studied;  it  also  ranks 
among  the  poorest  in  nutritive  value,  althoufrh  it  supplies  more  nutri- 
ents for  less  money  than  No.  658  and  po.ssibly  No.  657.  It  is  peculiar 
in  that  there  is  no  animal  food  hut  lard;  preparations  of  com  meal 
and  wheat  flour  and  a  little  brown  sugar  were  the  only  articles  ilsed. 
It  siij)pli('(l  50  j^'ianis  of  protein  and  2,470  calorics  of  cncr^'y,  or  about 
half  tlic  protein  and  five-sixtlis  of  the  energy  required  l)y  (ho  standard 
for  light  muscular  work.  Although  probably  neither  the  man  nor 
his  wife  did  very  hard  work,  it  jseems  likely  that  their  food  was  insufli- 
cient  areoKliiin-  to  the  rommon  standard.  On  the  other  hand,  they 
obtained  belter  returns  in  mitri(*nts  for  the  moiit  \  ex]>ended  tluin 
most,  because  they  depended  on  the  cheaj)  cereal  foods  rather  than  on 
the  more  expcusive  pork  for  their  protein. 

DIBTART  STUDY  No.  657. 

The  head  of  the  family  here  studied  kept  a  store  for  dry  goods,  coal 
oil,  and  household  goods.  Besides  his  home  plaee,  whieh  contained 
70  acres  of  poor  land  and  10  acres  of  timber  laud,  a  log  house,  and  a 
large  bam,  together  valued  at  $300,  he  owned  a  sawmill,  two  horses, 
two  cows,  and  twelve  ducks.  The  house  had  three  rooms,  one  used 
as  a  living  or  sjee|)ing  room,  another  as  kitchen  and  dining  room, 
while  the  third  was  reserved  for  th«'  store  (PI.  IV,  fig.  1). 

The  weights  and  agos  of  the  family,  and  the  number  of  meals  taken, 
follow. 
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U  S  D«p?  of  Agr..  Bui  22 J.  Office  of  Expt  Station*.  PLATE  IV. 


Fig.  I.-Home  of  Storekeeper.  Dietary  Study  No.  657. 


Fig.  2.— Home  of  Sawmill  Operative.  Dietary  Study  No.  658. 
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Man,  of^o  36  yraiv,  weight  158  jKiunds   42 

Woinan,age32  years,  weight  161  pounds  (42  meals  X  0.8  mealuf  man), 

equivalent  to   94 

Boy,  age  10  yean»  weight  80  poimdB  (42  meala  X  0.6  meal  of  man), 

equivalent  to   25 

Boy,  age  7  yearn,  weight  50  poimd»  (42  mcaUt  X  0.5  meal  of  man), 

equivalent  to  . .  21 

Girl,  age  1^  yearn,  weight  25  pounds  (42  meak  X  0.3  meal  of  man), 

equivalent  to   13 

Total  number  of  mc&b  equivalent  to   135 

Equivalent  to  I  man  for  45  days. 

Weights  and  co*t  of  Jood  and  ntUrients  in  dietary  ttudy  No.  657, 


Food  coosamod  during  tbe  entira  atady  (14  days). 


Cost,  DUtrleot3,  and  fuel  value  of  food  per 
inanpardaj. 


Kinds  lad  uMmnis. 

Cost. 

Pro- 
tein. 

Fat. 

Carltohy- 
dnCfls. 

Fuel 
value. 

JMlart. 

0.25 

CenU. 
0.0 

Orarm. 

OranUk 
34 

0mm*. 

Oslorien. 



.25 

.6 

34 

303 

VK.(,KTAaLE  rooD. 

Cereals:  Corn  iiiml.  18  pounds.  22  c*mU  (Xi); 

Sagu^,  etc.:  8ui^.  Rranulat«d,  a  puauiLi.  IM 
cents  (45)  

1.  n 

.18 
.44 

2.5 
.4 

1.0 

51 

11 

410 

do 

us 
m 

V'ep'taMps:  Beans. string,  l.l2-">  pounds.  IHccnts, 
(47);  onions.  2  pounds.  4  cents  (57):  potatoes, 
white.  4A  per  cent  refuse.  10  pounds.  cents 
(G2);  potatoes,  sweet.  24  per  cent  refuse,  8.5 

6 

t 

1,73 

9.9 

5B 

12 

4» ;  2,aoe 

1.W 

45 

66 

46 

480 

1 

2,«11 

8 

Food  actually  eaten  

1.96 

4.5 

56 

46 

478 

2.003 

This  dietary  also  ranks  among  the  cheapest  and  poorest.  Both 
the  protein  (56  gnms)  and  the  energy  (2,611  calories)  supplied  are 
far  below  the  averag^c  for  these  studies  as  well  as  below  the  standard 
for  light  muscular  work.  The  diet  was  practically  vegetarian.  Inrd 
boincr  the  only  animal  producl  in  it.  Corn  meal  and  flour  were  the 
main  foods  used,  but  there  was  nn  unusual  variety  of  fresh  vegeta- 
bles as  well.  The  amount  of  nutrients  supplied  coinpares  very 
favorably  with  those  in  other  stu<lies  where  the  cost  was  ecpially  low, 
and  the  use  of  fresh  vo<retables  made  this  diet  niiich  less  monulonous 
than  most  of  those  in  I  liis  sorics,  even  where  eoiisiderably  more  money 
was  expended.  Tliat  this  diet  was  sufficient  for  the  best  develop- 
ment of  the  family  seems  doubtful,  but  here,  as  in  many  of  these 
."tudiw?,  the  children  are  of  fully  normal  weight,  and  thci  c  is  no  reason 
to  sup}>osc  that  the  family  found  the  fare  especially  irksome. 

[Bull.  221] 
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SIBTA&T  STUDY  No.  OAS. 

This  study  was  made  in  the  family  of  a  sawmill  operative.  The 
man  earned  11  a  day  at  the  mill  and  had  steady  work.  He  rented 
the  house  in  which  he  lived  for  $1  a  month.  There  were  about  50 
acres  of  land  in  the  farm,  which  were  not  cultivated.  The  family 
lived  in  a  log;  house  with  one  room  (PI.  IV,  fig.  2);  in  it  were  two 
large  beds,  three  rough  chairs,  one  small  dining  table  with  an  oilcloth 
cover,  an  old  cook  stove,  and  a  large  fireplace. 

The  study  b^an  August  24t,  1904,  and  continued  fourteen  days 
with  42  meals.  The  members  of  the  family ,  and  the  number  of  meab 
taken,  were  as  follows: 

Meals. 

1^,  age  27  years,  weight  180  poundB   42 

Woman,  age  19  yoare,  veighi  130  poundi  (42  meals  X  0.B  meal  of 

man>,  oquiviilont  to   84 

Boy,  age  14  months,  weight  16  pounds  (42  meals  X  0.3  meal  o( 
man),  equivalent  to   13 

Total  number  of  meab  equivaleut  to.....   89 

Equivalent  to  1  man  for  30  days. 


WeighU  and  eo»t  n/food  and  nutrienU  tn  ditUay  $tudg  No,  65S, 


Food  consumed  during  tbe  entm  study  (14  days). 

CuiU,  uuLrii»uu.  utd  lud  valuu  ol  luod  per 
man  per  day. 

Kinds  and  MDomita. 

Cost. 

Cost. 

tela. 

Fat. 

Carboiiy- 

Fuel 

vaius. 

AMMAI,  KOOl). 

Pork:  Lard,  i.a  pounds,  15  ceuu  {12),  salt,  o 
pouiKb.  ao  cents  (M)  

2.3 

(ini  !!!  }(. 

fint  Jim. 

CnlfjTtfU. 
745 

.66 

Z3 

6 

81 

-4& 

VBaSTABLB  FOOD. 

('(•ro:tl.s:  ("orn  inp;il,  ID  )<oiin<is,  12  COOtS  {dS)', 

flour.  l>  (niuu'K.  i^ftcnis   

Sn>;iirs,  etc.:  Sugar,  brown,  3  pounds,  15  cents 
W  

.  ")."> 

1.0 

40 

0 

1 . I'V 

Tot;il  vc;;ct:i'i|o  foui'l  

Food  actually  eaten  

.  7(1 

■2.  i 

40 

'J 

46 

90 

XT 

2,463 

The  amount  of  protein  (46  grams)  supplied  by  the  diet  here 
reported  is  without  any  exception  the  smallest  in  any  of  these  studies. 
The  study  also  ranks  as  the  very  lowest  in  regard  to  the  energy 
(2,453  calories)  supplied.  The  cost  was  almost  exactly  the  same  as 
in  the  preceding  one,  4.5  cents ;  the  food  included  a  little  salt  pork  in 
tbe  place  of  part  of  the  cereals,  which  brought  up  the  price  without  an 
equivalent  return  in  protein  and  carbohydrates;  the  ani  Mint  of  fat 
supplied  is,  however,  larger  than  in  dietary  .study  No.  657.  What 
has  been  said  concerning*  the  adequncy  of  the  diets  in  flio  last  few 
studies  applies  al.so  here,  snve  that  in  this  case  the  weight. of  the 
child  was  slightly  below  the  normal. 

(bull.  221] 
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DISTA&Y  STUDY  No.  668. 

The  familj  here  studied  consisted  of  a  widow  and  three  daughters. 
They  made  their  liviBg  by  selling  Tegetables  which  thej  raised  in  a 
garden  of  an  acre  and  a  half.  They  lived  in  an  old  log  house  of  two 
rooms,  simply  furnished. 

The  study  began  September  7,  1904,  and  continued  fourteen  days 
with  42  meals.  The  members  of  the  family,  and  the  number  of  meab 
taken,  were  as  follows: 

WoDMiL,  age  53  years,  weight  141  pounds  (42  meals  X  0.8  meal  ct 

man),  aqnivilent  to   34 

Woman,  age  23  yean,  weight  136  pounds  (42  meals  X  0.8  meal  of 

man\  efjuivalent  t«   34 

W'oumu,  a^e  19  years,  weight  147  pounds  (42  meals  X  0.8  meal  of 

man),  equivalent  to  . .  34 

Girl,  age  10  yean,  weiQ^t  87  pounds  (42  meals  X  0.6  meal  of  man), 

equivalent  to   25 

Totalnumberofmeala  equivalent  to   127 

Equivalent  to  1  man  for  42  days. 

WeighU  and  co9t  oj Jood  and  nutrients  in  dietary  stwdy  No.  €59. 


Food  cwwunted  durlnx  the  entire  sludy  (14  <iajr»). 


CkKt,  OUtli«nt«.  Md  flMl  vallW  of  food  per 

man  per  417. 


Kiods  and  wnouots. 

Cost. 



Cost. 

Pro. 
tein. 

Fat. 

Carbohy- 
diatat. 

Fuel 
valno. 

ANIMAL  Koon. 

Pork:  Lard,  a.Ou  pounds,  auceats (12);  salt.  9-44 

DoOarg. 
LM 

Cent». 
&« 

Qranu. 
8 

Oravu. 
108 

Orawu. 

898 



tM 

av 

8 

106 

988 

VaOBABIS  lOOOi 

CctwIs:  Com  ntrcil,  2iA  poonds,  9S  oeats  (3S); 

L20 

Z9 

60 

14 

481 

2,289 

l.»  1  2.9 

«S 

14 

481 

2.289 

2.44  &8 

68 

122 

481 

3,282 

This  dietary  is  in  all  respects  slightly  poorer  lhaii  the  avera{,:c, 
although  it  supplied  more  nutrientii  and  cost  more  than  the  last  six 
or  seven  reported.  The  most  noticeable  feature  is  perhaps  the  com- 
paratively large  amount  of  fat,  122  grams,  in  proportion  to  the  other 
nutrients,  which  brings  up  the  fuel  value  to  3,282  calories,  about  the 
amount  called  for  bj  the  standard  for  moderate  muscular  work. 
The  protein  (68  grams),  on  the  other  hand,  is  about  one-half  that 
required  by  that  standard.  The  muscular  labor  required  for  the 
cultivation  of  the  vegetable  garden  by  which  these  women  earned 
their  living  would  probably  amount  to  that  indicated  by  this  stand- 
ard. The  coat  of  this  diet,  5.8  cents,  is  about  the  same  as  that  in 

[BelL2211 
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Btudy  No.  or/i,  which  was  that  of  a  widow  lixhvy,  alooo;  in  that  case 
more  protein,  but  less  energy,  was  supplied,  a  ditTerence  due  to  the 
use  of  milk  in  the  place  of  the  pork  here  consumed. 

DIBTAltT  STin>T  No.  680. 

Tlie  man  in  whose  family  this  study  was  made  worked  out  as  a 
farm  hand,  and  his  income,  therefore,  varie<l  witli  the  season.  He- 
owned  the  little  hillv  fana  on  whicli  tliev  lived  ami  cultivated  a  good- 
sized  vegetable  garden.  The  house  was  built  of  logs  antl  contained 
two  rooms  with  no  windows. 

This  study  began  September  7,  1904,  and  continued  fourteen  days. 
The  ages  and  weights  of  the  family,  and  the  number  of  meals  taken, 
were  as  follows: 

Man,  age  32  ycam,  weight  KiO  pounds   42 

Woman,  o^e  23  year?,  weight  138  poundH  (42  meftlfl  X  0.8  meal  of 

man),  equivalent  to   34 

Girl .  u^'t'  8  months,  weight  32  pounds  (42  meala  X  0.3  meal  of  man), 

equivalent  to   13 

Total  number  of  moal-  equivalent  to   80 

£quivaleut  to  1  man  for  29  days. 


Weight*  and  caH  of/ood  and  nulrimU  in  dietary  giudg  Na.  ew. 


Vood  cwMMiwirt  during  the  «nt]n  a/IMj  (14  d^rs}. 

Coot,  nutrients,  aud  fuel  valueof  Ikwd  ptr 

man  per  day. 

Kinds  and  amountB. 

Cost. 

Coat. 

Pro- 
teiu. 

Fat. 

(";irlH)hy- 
drttU»>. 

Fufl 
value. 

AMtHAt  rooD. 

Purk;  T.:>nl.  ;^  ;hi  iHuiiiils,  33  cent*  (12);  Mlt»  U 

1.43 

Cenlx. 
4,7 

Oranu. 
13 

Oranu. 

in 

Ormm. 

Caiaria. 
1,583 

1.43 

4. 7  j  13 

172 

1,583 

VEGKTAIILE  FOOD. 

Cereals:  Com  ni«il.  ?9  |)oun<ls,  3.>  cenLs  (33); 

flour,  21  A  pounds,  ">2  cents  (37)  

Bugiirs,  cut.:  MolasjMS,  7  pountls,  21  ceuta  (43).. . 

.87 
.21 

.7 

68 
3 

22 

73 

304 

1.08 

3.6 

60 

32 

615 

2,982 

2.51 

as 

82  j  194 

m 

4,«16 

The  protein  supplied  by  the  diet  here  reported  (82  grams)  is  slightly 
above  the  average  for  these  studies.  The  amounts  of  fat  and  earbohy- 
drates  are  even  greater  in  proportion,  and  the  total  energy  is  4,515 
calories,  or  about  one-third  more  than  that  called  for  by  the  standard 

for  moderate  muscular  work,  such  jus  that  performed  l)y  the  man  of 
the  family.  The  cost  of  the  food,  S.o  t  ents,  is  high  for  this  series,  and 
almost  as  high  as  the  average  for  the  town  studies,  8.7  cents.  This 
diet  furnished  protein  as  cheaply  as  the  majority,  nnd  energy  more 
cheaply,  but  there  was  no  vnrioty  ohfained  with  the  extra  price,  the 
fare  being  the  simple  *'hog  and  hominy  "  typical  of  the  region. 

(Bull.  2211 


Digitized  by  Google 


97 

DZBTABT  STUDY  V6.  061. 

The  family  whose  dietary  is  here  reported  consisted  of  a  sawmiH 
operative,  his  wife,  and  three  children.  The  man  earned  75  cents  a 
day  at  the  mill.  He  owned  his  phtce,  wliich  was  valued  at  $60,  and 
a  cow  worth  $18.  There  were  2  acres  of  good  land  in  the  lot; 
one-half  of  this  was  a  garden,  where  several  kinds  of  vegetables  were 
raised.  The  house  was  an  old  log  house  with  two  rooms  fairly  well 
furnished,  according  to  local  standards. 

This  study  began  September  7,  1904,  and  continued  fourteen  days. 
The  members  of  the  family,  and  the  number  of  meals  taken,  were  as 
follows: 


Bf&n,  ago  38  yean,  weight  154  pounds   42 

Woman,  age  26  yeaia,  veighi  140  pounds  (42  meals  X  0.8  meal  of 

man),  eqiiivalenl  to   34 

Girl,  a^'c  7  yoare,  weight  61  pounds  (42  meals  X  0.5  meal  of  man), 

equivalent  »o   21 

Boy,  age  5  yeat>i,  weight  40  pounds  (42  meals  X  0.4  meal  of  man), 

equivalent  to   17 

Boy,  age  2  yean,  weight  20  pounds  (42  meals  X  0.4  meal  of  man), 

equivalent  to   17 

Total  number  of  meals  equivalent  to   131 

Equivalent  to  1  man  for  44  days. 


iVcighU  and  cost  of food  atid  nulritnts  in  dkUinj  studji  Xo.  601, 


-»!  rnn -antH  .Kirhig  .»„.  .„Ur«  Htudy  <H  days),      |  ""'*"^^SSlir  °' ****  ^ 


K  iii'is  riii.i  :(tnoijii)>. 

(  usr 

<  ii,.r. 

Pro- 

l"in--l 
vaiue. 

AKnUL  fOOD. 

Mb  Imrd,  3.44  poDodx,  M  Mats  (U);  Alt,  7 

poi!n<l>;,  70  [«-iits  '14)    

DvOttrt. 

,n 

CtntB. 
2.4 

2.2 

Ontms. 
0 

tG 

90 

29 

Otam*. 

826 
402 

Diirv  jiroUHrts:  Huitw,  8.06  pouodx,  CO  ctiiLs 
(21):  tetMRDinc,  »  poonds,  19  cenU  (26); 

vaaci*st<  MOD. 

Or^K  Tom  meal.  CO  |toun(lt^,  M  OOntS  (33): 

llav,  41  fvauU,  m  oants   

fl^l.  Hn  ¥iiitsnL  n  J niinin.  11 1  n ni  fi  ( ttt) 

MlviflMsblslBsd  

2D 

l.«7 

22 

 1  , 

lift 

20 

.2i 
I.  HI 

J.  s 
.6 

3.  4 

0. 1 
■J 

f>2 

13 
13 

47fi 

2,262 
240 

•2.502 

9.43 1  ao 

Jii 

1 

3,729 
4 

1 

3.  43        H.  0 

m 

The  daily  supply  of  protein  in  tlii.s  ilicl,  N4  gram.s,  is  slightly  higher 
than  the  avcra;,'^  for  this  series,  hut  notieeahly  h)\ver  than  the  stand- 
ard even  f(»r  persoas  without  muscular  work.  The  energy,  howeyer, 
ia  intjre  than  that  called  for  hy  the  standard  for  moderately  active 
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muscular  work.  The  cost  is  relatively  low,  especially  considering 
the  variety  of  dairy  products  used.  Except  for  the  latter,  the  diet 
shows  only  five  articles  of  food.  With  a  vegetable  garden  of  their  own 
thevse  people  could  undoubtedly  have  had  a  greater  variety  for  very 
little  extra  cost,  and  could  probably  have  afforded  it  if  they  had 
wished  it. 

BIEIABY  STUDY  No.  662. 

This  study  was  made  in  the  family  of  a  farmer  who  owned  126  acres 
of  good  land,  valued  at  $1 ,500,  and  who  worked  on  the  place  himself, 
raising  com  and  wheat.  He  also  owned  two  cows,  three  good  mules, 
and  good  wagons,  tools,  and  outhouses. 

The  house  was  a  frame  building  of  three  rooms,  unusually  well 
furnished;  one  room  served  as  bedroom,  another  as  dining  room,  and 
the  third  aa  kitchen.  The  house  was  in  every  way  better  thtin  was 
usual  in  this  region.  The  wife  did  the  housework,  and  the  children 
went  to  school. 

The  ages  and  weights  of  the  family,  and  the  number  of  meals  taken, 
were  as  follows: 

MpoIs. 

Man,  age  37  years,  weight  176  pottndB   42 

Wonmn,      28  yean,  weight  140  pounds  (42  meals  X  0.8  meal  of 

man),  equivalent  to   34 

Girl,  a^e  10  yeart),  weight  80  pounds  (42  meala  X  0.6  meal  of  man;, 

equivalent  to   25 

Boy,  ago  6  ycan>,  weight  60  pounds  (42  meals  X  0.5  meal  of  man), 

equivalent  to  


Total  number  of  nicaln  equivalent  to  

Equivalent  to  1  man  for  41  days. 

WeiyhU  and  coal  of  food  and  nuinents  m  dietary  »tudy  So.  662. 


21 


Food  eor»sun»'<l  duriiig  the  cntirv  study  (li  days). 


Kinds  litid  iiiitountH. 


AKWAL  roOD. 

Fork:  Salt,  9  pounds,  90  writs  f  14).  

Dairy  products:  Itutti-r. ;{ iM>utids.;{UcwDls(2l); 

iHittcnnilk.  20  ttuunds,  13  o<  iiKs  (2S)i  milk, 

skiuiiiiod,  37  pounds,  2.soenU  (31). 

Total  animal  food  

VKGETABLK  KOOIt. 

Ceresk:  Com  meal,       pounds,  47  cento  (tftf): 
flour,  St  pounds,  $1.37  (37)  

Total  iregetoble  food  


Coat,  imtri«nti,  aad  fuel  value  of  bod  per 
man  per  day. 


Cost. 


Dolicrs.  I  CrtiU. 
0.90  I  2.2 


Pro- 

t«lQ. 


Oranu. 

8 


I 


Fat. 


CariMbjr- 

drates. 


valup. 


Onnu. 
73 


Ommt. 


CUMet. 


Total  foo«1 . 
Food  WA>.trd . 


Food  actually  i^tfii. 


3.4ft  I      &4[  125 


h.4 


I2b 


127 


804 


4,847 
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This  is  one  of  the  few  dietary  studies  in  which  the  protein  supplied 
(125  grams)  equals  the  amount  required  by  the  standard  for  moderate 
muscular  work.  It  shows,  howerer,  a  considerable  excess  of  the 
energy-producint;  foods,  especially  of  carbohydrates,  having  a  fuel 
value  of  4,847  calories,  about  1,500  more  than  the  standard.  Dairy 
products  were  used  by  this  family,  and  also  an  unusually  large  amount 
of  cereals.  The  cost  was  8.4  cents,  slightly  higher  than  in  the 
majority  of  these  studies.  In  respi h  t  to  amount  and  proportion  of 
nutrients  and  real  economy  as  judged  by  ordinary  standards,  this 
diet  is  one  of  the  best  of  the  seventy  here  reported.  The  children 
were  both  heavy  for  their  age- 

DIBTABY  8TT7DT  No.  668. 

This  study  was  mafle  in  the  family  of  a  sawmill  operative  who 
eame<l  7.5  rents  a  day.  They  lived  in  the  two  roar  rooms  of  a  four- 
nidiu  frame  house  (sec  study  No.  665)  which  they  rented  for  $1  a 
muni  h. 

This  study  he<i:an  Soj)tcmher  21 .  1904,  and  continued  i'ourtc(Mi  (hiys. 
The  a*rt's  ami  weights  of  the  family,  and  the  number  of  meals  taken, 
were  as  follows: 

Man,  age  20  years,  weight  150  |K>und8   42 

Woman,  ai^e  18  yoan*,  weight  147  pounds  (12  meals  X  0.8  meal  of 

man),  equivalent  to   34 

Boy,  age  2  years,  weight  37  pounda  (42  meals  X  0.4  meal  of  man), 

equivftlent  to   17 


Total  Dumber  of  meals  equivalent  to  

Equivalent  to  1  man  for  31  days. 

Wof^  and oMt  of/ood  and  nutrienU  in  dietary  study  No. 
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Food  eoiMnm»Kl  dmliig  tba  «ntii«  stadjr  (14  days). 


Kinds  au<l  amuunu. 


Cost,  oatrleiits.  and  fu«l  vahie  of  food  per 
man  per  day. 


ANDIAI.  K(ii>D. 

Pork:  Salt,  7.5  pounds,  75c«n(a  (14). 
Total  animal  food  


VEGETABLE  FOOD. 

Cetnls:  Com  meal,  '20  poundji,  24  cents  (33); 

flour.  27  pounds,  ti.5  e<'nts  (37 )  

Vegc'ta^jles:  Beans,  dri€>d.:<  itounds.  I  octants  (48). 

Mtaiors.  whlto,2H> per  cent  roru.s(>,  19  pound.s. 

3lfi«nt3  ((i2);  aaueriDMut,  19  i(ouiid'<,  in  cents 

m  


Total  vegetable  tdod. 

Food  actually  eat«*n. 


Cost. 

Cost. 

Pro- 
tein. 

(fmnu. 

9 

Fat.  ^Y^*^.  ^ 
j  dratea  vahie. 

DoOan. 

9.75 

Centa. 

2.4 

1  ! 
Gram*.    Orttm*.  '  OcUorta. 
80  748 

.75 

3.4 

»[       80    748 

.89 

,77 

2.» 
^5 

68 
18 

16 !        M>  1  2,390 
1  1 

3  '         74  !  885 

5.4 

m  i       18          574  1  2,77ft 

2.41 


7.S 


80 


«74 


3,584 


K)L,'hty-nine  <rrains  of  j)rotrin  were  sujiplicMl  i[i  tliis  dielarv,  7  grams 
more  than  the  average.  The  fat  consumed  is  a  little  lf>ss  than  nsnnl, 
but  the  carbohydrates  run  higher  than  in  most  cases,  so  that  the  total 
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enorcxy.  3,524  calories,  is  not  much  below  the  average  for  this  series 
and  slightly  Ix  low  the  average  for  all  the  studias  and  sHghtly  above 
the  standard  for  moderate  muscular  work.  The  food  cost  7.8  cents, 
slightly  more  than  the  average  for  tliis  series,  but  lr«^s  than  the 
total  averaf^o  for  all  tliree  series.  It.s  chief  peculiarity  lies  in  the 
variotv  of  vogotablos  which  it  roiitain.s;  dricti  beans,  it  may  be  noted, 
furnished  as  mucii  protein  as  salt  j)()rk,  the  only  animal  food  in  the 
list.  While  it  is  deficient  in  protein  as  judj^ed  by  the  usual  standard, 
it  furnishes  an  exceiiout  example  of  the  better  type  of  the  present 
studies. 

DIETARY  STUDY  No.  664. 

This  study  was  made  in  the  family  of  a  farmer  who  eame<l  S 1 5  a 
month  cultivating  a  large  farm  for  another  man.  He  owned  his 
place,  valued  at  $500,  and  cultivated  30  of  his  90  acres  of  land, 

raising  corn,  sweet  potatoes,  and  white  potatoes.  He  owned  two 
mules,  worth  $90  each,  a  bugg}',  and  a  wagon.  He  and  his  wife 
lived  alone  in  a  frame  house  of  two  rooms. 

The  study  began  September  21 .  1004.  and  continued  fourteen  da3''s. 
The  members  of  the  family,  and  the  number  of  meals  taken,  were  as 
follows: 

Man,  age  67  yeafB,  we^ht  150  pounds   42 

Woman,  ago  59  ycar^,  weight  136  pounds  (42  meals  X  0.S  meal  of 
man),  equivalent  to   34 

Total  number  of  meals  equivalent  to   76 

Equivalent  to  X  man  for  25  days. 

Wei^tta  and  eoH  of/ood  and  nutrienU  in  diOary  study  Ko,  €64. 


Food  oonsumed  during  tbe  enttav  study  (14  dajm). 


Coot,  ouuieuu,  ana  fael  value  ot  (bod  per 
manperdajr. 


Kinds  and  anuNuito. 

Cost. 

Cost. 

Pro- 
ton. 

Fat. 

Carbohy- 
drates. 

Fuel 
viluo. 

AKIMAL  rOOD. 

DoOorv. 
1.00 
.71 

CrnU. 
4.0 
2.8 

Oram*. 
15 
1 

Omm». 

133 

Gfrsmt. 

1,24« 
479 

Dally  prodiDcto:  Butter,3^Hpoaiida,71canto(21). 



1.71 

B.  R 

16  186 

1,7» 

VC0BT4BU  rOOD. 

Cerwals:  Flour,  20  poiiiuls,  4Sic<'m.s  (:<7)  

Vegetabltrs:  nt>an.s,(lrip(i  ,(>  |KHUi(ls,aOceDts(tt). 

.48 
.30 

1.51 
1.2 

1 

37  t  4 
22  2 

'2S2 

1.312 

;{7S 

l.tiMO 

.7» 

.1  1 

W 

3a) 

9.9 

76 

SfiO  1  3,410 

This  dii'tarv  furnishes  .sinuUer  amounts  of  nutrients  for  the  money 
expended  than  any  other  here  studied.  The  cost,  9.9  cents,  is  2.5 
cent.s  above  the  averajije  for  the  presenl  .-^crics  and  1.1  cents  above 
that  for  all  the  studici).    The  protein  supplied  is  uuly  75  grams,  7 
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grams  leas  than  the  average,  while  the  energy,  3,410  caloriej^,  is  300 
calorics  below  the  average  for  this  series  and  about  250  below  that 
for  the  63  studies.  The  aniomit  uf  carbohydrates  is  the  very 
lowest  of  all  the  studies.  These  peculinrities  seem  due  to  the  fact 
that  butter  is  used  in  the  place  of  lard,  and  that  no  corn  meal  and 
not  xery  great  quantities  of  wheat  flour  are  included.  The  defi- 
ciency in  protein  is  especially  surprising  because  considerable  qujiii- 
tities  of  dried  beans  aie  employed,  an  economical  source  of  that 
expensive  nutrient. 

SIBTABT  8TUDT  No.  665. 

This  dietarv  is  that  of  a  f?nnier's  family.  The  man  owned  90 
acres  of  good  land  valued  at  S;^()(),  and  cultivated  his  farm.  He 
owned  two  mules,  a  wagon,  and  a  buggy,  together  valued  at  S200. 

This  family  lived  in  the  two  front  rooms  of  the  frame  house 
described  in  dietary  study  No.  663. 

The  sliidy  began  September  21,  1904,  and  continued  fourteen  days. 
The  ages  and  weights  of  the  family,  and  the  number  of  meals  taken, 
were  as  follows: 

Man,  age  M  yean,  weight  I7r,  pounds   42 

Woman,       59  years,  weight  140  pounds  (42  meals  X  0.8  meal  of 

man  *.  »'qiii\  al('nt  to   34 

Giri,  a^je  lo  yeiirs,  weight  97  pounds  (42  meals  X  0.8  meal  of  man), 

equivalent  to  v   34 

Boy,  age  5  yeai8»  weight  41  pounds  (42  meala  X  0.4  meal  of  man), 

equivalent  to   17 

Total  number  of  meals  equivalent  to.  127 

Equivalent  to  1  man  for  42  days. 

Weis^  and  cost  of/ood  and  nutnentB  tn  dietary  vtadg  No.  9$5. 


Food  oBiMamwl  doifiig  tlw  «otin  stndr  (U  days). 

Omt,  nutrients,  and  fuel  vahMof  Ibdd  par 
man  per  day. 

KlBdiiDdnMiiiila. 

Oort. 

cwt. 

Pro- 
tein. 

Fat. 

Carlwhy- 
dratas. 

Fuel 
value. 

kVmM.  MOD. 

Fork:  L  inl.  4.0(i  poiuulB,  40  omta  (1^;  olt,  11 
pounds,  11.10  (14)  

l.M 

1.05 
2.65 

C€nts. 
3.<i 

2.5 

Oram*. 
0 

37 

Oram*. 
131 

33 

Oramx. 

Calm  11^. 
1,202 

m 

Dairj-  products:  Butter,  3.19  pi^unds,  XI  rents 
(2l);  buttermilk,  47  pounds,  29  ccntf  (25); 
mnk,  akiiiiiiied,  58  jn&aiSa,  44  csnti  (31 )  

TSOBTABta  fO0I>. 

Ccrt^als:  Com  mool,  31  poonds,  37  flOit*  (33); 

Stisani,  otc:  .^agar,  grtntiiatfyi,  4.31  pounds,  'Hi 
cents  (45)  

6.1 

4ti 

UA  ■<  4*:* 

I.K40 

1.51 

.2H 

3.6 
.fi 

77 

19 

46 

2,957 
IM 

1.77 

4.2 

77 

19 

«i6 

3. 141 

4.32 

10.3  1      123  j  133 

71b  1  4,9S1 
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The  amount  of  protein  furnished  in  this,  123  grams,  is  one  of  the 
highest  reported  in  the  seventy  studies,  and  is  a  trifle  greater  than 
the  standard  for  moderate  muscular  work;  it  is  about  50  per  cent 
higher  than  the  average  for  these  studies.  The  amount  i)f  energy 
supplied  is  also  notably  in  excess  of  both  the  average  and  the  stand- 
ard, but  this  tlifferenee  is  not  so  unusual  as  in  the  case  of  the  protein. 
The  cost  is  10.3  cents,  3  cents  more  than  the  averii;::^  for  the  pr('>('nt 
series  and  1.5  cents  mt»re  than  the  general  iivcra^c  These  diilVr- 
ences  in  cost  and  amount  of  nutrients  seem  t(t  be  due  to  the  use  of 
dairy  products  and  unusually  larjje  quuiililies  of  the  other  food 
maleriiils.  Dietary  slutlies  Nos.  640  and  662  reported  as  hir^o 
amounts  of  protein  and  rather  better  prtijiorlions  of  energy  at  slightly 
less  cost,  but  otherwise  the  present  diet  is  among  the  best  of  all  the 
series.  According  to  the  generally  accepted  standards,  its  chief 
weakness  is  the  excess  of  fats  and  carbohydrates. 

DIETABY  STUDY  No.  666. 

The  subjects  of  this  study  were  a  laborer  and  his  wife.  The  man 
earned  50  cents  a  day  clearing  land.  They  paid  $1  a  month  rent 
for  70  acres  of  tinil)er  land,  a  garden  lot,  and  a  log  house  of  one  room. 
Their  furniture  consisted  of  two  large  l)e(ls,  a  Miiall  dining  table,  a 
sinail  clock,  a  trunk,  ami  lour  rough  chairs.  The  cooking  was  done 
in  the  lireplace.    They  uwncti  no  liv(>  stock. 

This  study  began  September  21,  1904,  and  continued  fourteen  days. 
The  members  of  the  family,  and  the  number  of  meals  taken,  were  as 
follows: 


Man,  age  38  yt'ars,  weight  178  pounds   42 

WfMUaa,  age  32  ycar^,  weight  Itil  pounds  ^42  meftls  XO.Sinealof 
man),  equivalent  to   34 

Total  number  of  meals  equivalent  to   76 

Equivalent  to  1  man  for  25  days. 

ITd^to  and  eo*l  o//ood  and  nutrients  in  dietary  etudy  No.  €66. 


Food  tmmaaeA  daring  the  eatlre  Mody  ( 14  days). 


Cost.  ouUlents.  and  fuel  value  of  food  per 
manpprdajr. 


Kiuds  and  amounts. 


ANDUl  POOD. 

Fork:  Salt,  14  ponndB,  tl.40  (14)  . 
Total  food  

VCOXTABU  FOOD. 


Centals:  Com  niciil,  41  pounds.  40  oents  (33); 

Hour,  2i  pounds.  M)  it'iiU  ('67}  , 

Vcieetolilw;  B«MI3,  butlct,  1  pouod,  lOo^ats(46) . 


Total  v«|!ietabfc>  food. 


Total  f<KKl . 
Food  wiisl*-*! . .  , 


Cost. 


Dollar  f. 
1.40 


triu. 


..  .     furlmhy.  Fuel 
i  dntM.  I  voliw. 


1.40 


Crnln.   Uram*. ,  Gramn.  Grams. 

30  j      IHft  1^  

5.6  I       20        IMS  I  


( alorus. 


Food  wlimlly  raten. 


1.09 
.10 

1 

4.4  [ 
•  4  1 

1 

101  i 
2  K. 

\ 

t 

...^.| 

m 
* 

1 

4,0SHi 
» 

1.19 

4.H  . 

103  1 

36| 

4.1M 

10. 4  t 

123  1 

222  1 

M8 
3 

>  12 

2.S» 


10.4 


222 


845 
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The  diet  here  reported  has  yeij  much  the  same  nutritive  value  as 
that  described  in  the  preceding  study,  save  that  it  contains  still 
larger  quantities  of  fat  and  carbohydrates,  with  correspondingly 
greater  fuel  value,  5,847  calories.  Its  most  striking  feature  is  the 
amount  of  oereak,  especially  of  com  meal,  used,  101  grams  of  the 
total  protein  and  4,096  calories  of  the  total  energy  coming  from  this 
source.  The  quantities  of  salt  pork  are  also  unusually  large.  The 
cost,  10.4  cents,  is  practically  the  same  as  in  study  No.  665.  The 
diet  in  study  No.  665  is,  however,  slightly  superior,  mainly  because 
its  fuel  value  is  less  excessive  and  because  its  dairy  jvoducts  gave  it 
more  variety,  but  No.  662  surpassed  them  both  in  economy  as  weU 
as  in  the  proportion  of  nutrients. 

BIETABY  8TX7DY  No.  667. 

This  study  was  made  in  the  family  of  a  farmer  regarding  whose 
occupation  and  income  little  is  reported.  This  family  lived  in  a  good 
frame  house  of  five  rooms,  for  which  they  paid  $4  a  month  rent.  The 
sitting  room  contained  one  large  lounge,  four  rocking  chairs,  a  book- 
case, and  a  small  fireplace.  There  was  a  carpet  on  the  floor,  and  the 
two  windows  had  shades  and  curtains.  Another  room  had  two  good 
btMls.  a  small  clock,  tluree  ^'ood  chairs,  a  carpet,  and  two  windows 
with  shades  and  curtains.  The  third  room  was  ihc  dining  room;  in 
it  were  a  small  dining  table  with  a  linen  cover,  four  good  dining  chairs, 
and  two  windows.  The  fourth  room  was  the  kitchen;  there  were  in 
this  room  a  cook  stove,  a  small  table  u.s(h1  for  dishes,  a  wood  box,  and 
two  small  windows  with  shade^i.  The  fifth'room  was  a  small  room 
used  for  a  storage  room.  There  were  2  acres  of  land  used  for  a  gar- 
den, which  was  productive.  The  family  owned  a  horse  and  buggy 
and  a  dog. 

This  study  began  vS('|)t<'mber  24,  liK)4,an{l  continued  fourteen  days. 
The  members  of  the  family,  and  the  number  of  meals  taken,  were  an 
follows : 

Min,  agfe  54  years,  weight  167  pounda   42 

Woman,  age  56  yean,  weigbt  159  poundu  (42  meaht  X  0.8  meal  of 
man),  equivalent  to   34 

Total  number  of  mcal^  equi^nalent  to   76 

£qui\'alent  to  1  man  ior  25  days. 
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WaghU  and  coal  q/*  food  and  nutrienUt  in  ^tar§  ttudjf  No.  667. 


Food  oonsCTtned  durtnjt  tii«  entin  stndjr  (1«  digrs). 

1  Coat,  nutrlenta,  and  fiiel  value  of  food  p«r 
man  per  day. 

Klnda  and  imouatB. 

Coat 

Coat. 

Pro- 
tein. 

Fat. 

Carboby- 
drst«dt. 

Fuel 
valua. 

AlOKAI.  rooD. 

Cork-  L:ir<i,  H  SI  pounds,  33  cents  (12);  ^l,  6 

0.d3 

.ao 

3.7 
L2 

Onmi. 
9 

Oranu, 
140 
23 

Oram*. 

1,2«2 
196 

Datry  producte:  Butter,  IJS  pounda,  aooenta  (21). 

4.» 

ft 

1«2 

1.47S 

ysanxwLK  food. 

Cenab;  Com  meal,  Ifl  pfHindx,  23  centi  (33); 

tUmr,  36J5  pound*.  «4  ernts  (37)  

Frutts:  JeUy,  «ppi< ,  a  iioumt  ,  30c«nto(76)  

.87 

.30 

i.& 

1  2 

1 

1» 

flOl 
42 

172 

1  17 

J  7 

l'.' 

8.(1 

84 

181 

3 

4.519 
12 

2.40 

».6 

84 

181 

640 

4,507 

This  dietary  shows  a  supply  (if  protein,  84  grams,  slightly  higher 
than  the  average  and  noticeably  higher  fuel  value*  4,507  calories. 
Its  cost  is  9.6,  or  2.2  cents  more  than  the  average  for  these  studies. 
Considering  the  amount  of  protein  furnished,  this  sum  seems  unduly 
large;  it  is  to  be  accounted  for  mainly  by  the  butter  and  apple  jelly 
used.  This  is  the  only  one  of  the  present  series  of  studies  where 
fruit  in  any  form  was  found.  Nothing  was  reported  regarding  the 
income  of  this  famUy,  but  judging  from  the  house  in  which  they  lived 
they  were  in  unusually  comfortable  circumst  ancos.  Evidently,  then, 
they  can  have  boon  riinscious  of  no  discomfort  from  lack  of  quantity 
or  variety  in  their  food,  ami,  as  in  sovcnd  of  the  stuilie.s  of  tliis  series, 
one  is  forced  to  conclude  that  liahit  makes  it  possible  to  Jive  com- 
fortably on  a  much  simpler  diet  than  is  ordinarily  considered  pala* 
table.  The  question  of  the  deficiency  in  protein  is  tlie  same  here  as 
in  most  of  these  studies  and  will  be  discussed  in  a  later  section. 

SUMMABY  OF  THE  STUDIES. 

The  table  on  page  105  ^ives  the  amounts  of  protein,  fats,  carbohy- 
drates, and  enert^y  furni.shed  per  man  per  day  in  these  studies,  and 

also  the  cost  of  the  food. 

The  results  of  study  No.  626  were  not  included  in  calculating  the 
averafjes  for  tliese  studies  because  tho  ( ost  and  general  character  of 
the  diet  (see  p.  ')7  »  are  very  unlike  tlie  others. 

Leavinj^  it  out  of  consideration,  the  cost  of  food  ranjred  from  3.5 
cents  to  15.9  cents  per  man  per  day,  the  protein  supplied  ran  from 
46  to  1 37  grams',  and  the  energy  from  2,453  to  5,847  calories  per  man 
per  day. 
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Summwy     rmUtt  qf  diekay  •tuiie$  No$.  $04-967  on  per  man  per  da^  teiw. 
DtelaiyitiMly. 


Ko-MM  

No.  605  , 

No.  606  

Na«07  , 

A.v«nigi»or4  stQdJw  

No.  «K  ,  

No.  (i09  , 

No.  f.lO  , 

No.  6U  , 

No.  til2  ^  , 

No.  6i:i  , 

No.  614  , 

No.  Ol.".  , 

No.  filrt  , 

No  fil7.  

N.i  I,1H  

No.  til9. 

No.  620  , 

No.  «21  , 

No.  f.22  

No  .  C23  

No.  624  

No.  625  

No.  «i26<i  

No.  fi27  

No.  628  , 

No,   , 

No.«»  

No.«31  , 

No.«S  , 

Ne.«a3  , 

No.  (04  , 

NOw«35  

No.«6  

Na  637  , 

No.  K9.  , 

No.  6.19  

No.  640  , 

.No.  641  , 

No-  M2  , 

No.  W  

No  M4.,,..  , 

NO  <.«  

No.  646  

No.  647  , 

No.  648  

Averucf  <if  sludie.s  

.\\-cnurp  of  44  stijflif  s  

STt'DIE;}  IN  UtMOTE  inHTKICTS 

Na  649  

•No.  CM  , 

No.  ftil  

No  f>.'s2..  

N'd.  t.'^.,......  

No.  654..,  

No.  OAS  , 

No.  606.............  

No.  657  

No.   ,  

No.  fi.'i?  , 

No.  fieo  

No.  061  , 

No.  fi«2  

Xo.  f<3  

N"().  «i*v4  , 

No.   

No.  666  

Mok«V7  

AwiBBon9«tii<ti»  

AvM»9B  of  63  ftndtM  


Cmt  ,  Fntelii. 


Onto. 

Ota  nit. 

9.3 

93 

143 
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0.4 

80 

60 
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2,638 

1X7 

22 
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633 

3|633 

6.5 

66 

66 
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3,867 

&7  1  66 

107 
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3.472 

6.7 

66 

93 

420 

2, 747 

8^4 
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10.5 

9a 

84 

.MS 

3, 151 

ia3 

86 

196 

tM\ 

4.312 

6l4 

115 
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484 

:'.,;>n;{ 

6.4 

59 
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389 

2,682 

6.9 

88 

1.37 

497 

3,  .Vi9 

5.5 

m 

74 

440 

2,626 

0.3 

.SI 

52 

472 

2,675 

10.3 

69 

99 

C22 

3.645 

&6 

83 

99 

.W8 

3,(^1 

6.2 

70 

ati 

607 

2,938 

10.8 

77 

103  ;  03S 

3,766 

12.7 

90 

69 
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3.398 

11.0 

107 

1.55 
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4,423 

14.3 

99 

224 
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4,8.'>4 

10.5 

101 
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547 

3,491 

I.').  9 

122 

227 

&X> 

4.928 

24. 2 

124 

:ca 

743 

6,423 

5.2 

67 

67 

463 

2,716 

7.7 

79 

101 

488 

3, 167 

10.7 

137 

165 

776 

5.039 

6.3 

81 

135 

608 

3.537 

6.6 

£3 

68 

461 

2,572 

13.7 

90 

106 

707 

4,140 

6.6 

70 

69 

467 

3,060 

IOlO 

66 

163 
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4,474 

12.1 
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mm  n 

7.6 

72 
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3,2S2 

9.7 

83 

119 

703 

4,2a3 

11.0 

116 
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5,260 

10.5 

87 
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4,260 

9.8 
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7.  fi 

82 
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10.2 

87 

124 
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6.6 

83 

67 

776 

4,032 

6.5 

73 
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4.33 
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7.8 

75 

m 

493 

2,886 

7.5 

69 

147 
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3,  ir.2 

8.2 

69 
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Oil 

86 

153 
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9.3 

ai 
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12.3 
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91 
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78 
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.163 

4,3:{S 
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82 

64 
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64 
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59 

79 

4M 

2.SH0 
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57 

76 
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2, 7.M 
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.W 

42 

474 
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46 
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2,6a3 
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46 

90 
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68 
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8.7 

84 
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84 
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89 

98 
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75 
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10.4 
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84 
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83 
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84 
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COST  OF  VUTBIEHT8  AXB  ERRftT. 

Olio  of  the  most  intcrosi in<r  jiuints  hroiii^lit  out  in  th<*  tii])l<'(j).  105) 
is  tlu*  relation  of  the  cosL  of  food  (o  the  coiulitioa  of  the  family  and 
to  the  amount  of  nutrients  and  energy  siippliccf. 

The  occupation  of  the  wage-earnei*s  apparently  has  little  effect 
upon  either  the  amount  or  the  kind  of  food  purchased;  the  best- 
nourished  fainihes  were  by  no  means  those  in  wluch  the  men  ditl 
the  severest  work,  nor  do  the  families  of  farmei-s  who  cultivate  their 
own  land,  including  gardens,  use  as  a  rule  a  greater  variety  of  vege- 
tables than  those  who  must  pay  cash  for  all  their  supplies. 

There  also  seems  to  be  little  connection  between  the  sice  of  the 
income  and  the  amount  spent  for  food.  The  money  thus  used  can 
not,  of  coune,  exceed  the  income,  but  in  many  cases  the  families  in 
the  best  financial  condition  spent  veiy  little  for  food,  whUe  those  of 
Tery  poor  means  often  spent  more  than  the  ayerage.  Of  the  four 
diets  which  cost  less  than  5  cents  per  person  per  day  none  were  from 
families  described  as  poor.  Two  were  undoubtedly  in  good  circum- 
stances. Exclusive  of  the  families  whose  condition  was  not  deter- 
mined, there  were  seventeen  who  paid  10  cents  or  more  for  their 
food,  and  only  one  of  these  is  ranked  as  good,  while  three  rank  as 
poor.  The  average  cost  among  those  classed  as  poor  is  8.2  cents, 
among  all,  8.8  cents.  Evidently,  then,  extreme  poverty  does  not 
tend  to  reduce  the  cost  of  food  in  all  cases,  but  comparatively  easy 
circumstances  do  not  raise  it  a])ove  the  average.  These  facts  are 
especially  noticeable  in  the  studies  made  in  the  remote  districts. 

But  if  there  is  no  fixed  relation  between  the  cost  of  food  and  the 
income,  there  is  a  certain  degree  of  uniformity  between  the  amount 
spent  and  the  nutrients  and  energy  obtained.  This  can  not,  of 
course,  be  demonstrated  in  every  individual  c»ise,  but  there  is  a  de- 
cided tendency  in  the  dietaries  to  show  more  protein  and  energy 
where  more  money  is  expended. 

In  only  11?  of  the  studies  inrlnded  in  computing  average  results 
did  the  amount  of  protein  supplied  per  man  per  day  exceed  100 
grams;  the  lowe^st  cost  in  these  studies  was  8.4  cents,  but  in  all  of 
tliejn  except  this  one  the  cost  exceeded  0.8  cents.  In  the  '.VA  studi(>s 
in  uliicli  the  coist  Wiis  less  than  this,  ranging  from  9.1  to  ^.T)  cents,  an 
average  of  72  grams  of  protein  was  supplied  at  an  avenij:*'  »^t  of  <).8 
cents.  In  the  30  dietaries  in  which  tiie  erifst  wa„s  higher,  an  average 
expenditure  of  11.2  cents  furnished  07  grams  of  juotcin. 

In  (onsidering  the  amount  of  energy  obtained  for  the  money  .spent, 
it  will  be  convenient  to  use  the  same  sum,  'J. 2  cents,  as  the  dividing 
line.  In  only  three  cases  where  the  cost  was  as  much  as  or  more  than 
that  did  the  energy  fall  below  3,400  calories.    None  contained  less 
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than  3»000  calories,  while  the  average  was  4,306  calories.  In  only 
12  of  the  dietaries  costing  less  than  9.2  cents  did  the  fuel  value 
equal  3,400  calories,  while  the  average  of  the  33  is  3,174  calories. 

The  economy  of  the  individual  dietaries  in  regard  to  the  amount 
of  protein  and  energy  obtained  was  discussed  in  connection  with  each 
study.  Certain  general  features,  however,  may  be  mentioned  here, 
especially  the  difference  between  the  studies  in  different  regions. 

In  the  studies  made  in  remote  districts,  the  average  cost  was  7.4 
cents,  1.9  qents  less  than  in  the  earlier  or  urban  ones.  The  amount 
of  protein  averaged  85  grams  in  the  first  group  and  82  grams  in  the 
second.  More  energy,  however,  was  found  in  the  last  series,  where 
it  averaged  3,731  calories  as  against  3,668  calories  in  the  urban 
studies.  This  increased  eneigy  is  clue  to  greater  amounts  of  both 
fats  and  carbohydrates,  obtained  from  larger  proportions  of  fat  pork 
and  cereals;  or,  to  state  it  inversely,  to  the  most  restricted  use  of 
lean  meats,  fruist,  and  vegetables.  These  mountain  diets  are  evi- 
dently more  economical,  since  they  furnish  as  much  protein  and 
more  energy  for  less  money.  On  the  other  hand,  they  may  furnish 
more  energy  than  the  families  require ;  but  such  points  will  be  dis- 
cussed in  a  hiter  section  (see  p.  108).  They  also  are  even  less  varied 
than  the  village  dietaries  studied,  wliicli  tliemselves  would  seem 
distasteful  to  anyone  not  accustomed  to  them.  A  general  survey 
of  all  tlio  studies  tends  to  confirm  the  ronrlusTon  sufj^rested  hy  the 
individuid  studies,  that  habit  has  much  to  do  with  the  vaiiety  uf  food 
desired,  and  that  people  accustomed  for  yeuis  or  generations  to  eat- 
ing only  a  few  kinds  of  food,  as  are  the  fanulies  in  these  sfudies,  can 
relish  a  diet  wliicli  wovdd  be  irksome  or  ev<'n  repellent  to  those  accus- 
tomed to  (Hlierent  wavs  of  livinj'.  In  several  cases  where  the  diet 
consisted  of  only  three  or  four  articles,  the  famihes  were  undoubtedly 
quite  able  to  atronl  more  variety  had  they  craved  it. 

One  further  point  in  regard  to  these  remote  mountain  studies  is 
worth  mentioning.  Skim  milk  and  buttermilk  were  found  in  six  of 
the  nineteen  dietaries.  Tiie  avera^^e  amount  of  pn)tein  sni)j)lie(l  in 
these  six  was  103  grams,  2'A  grums  more  than  the  average.  The  cost 
averaged  9.2  cents,  1.8  cents  more  than  the  general  average  of  this 
series,  and  0. 1  cent  less  than  the  average  of  all  the  studies.  In  study 
No.  652  the  dairy  products  were  the  only  animal  foods  used,  and  the 
dietary  furnished  82  grams  of  protein  at  a  cost  of  5.9  cents.  If  these 
figures  are  stifificient  for  drawing  a  conclusion,  it  is  that  a  freer  use 
of  such  inexpensive  dairy  products  would  be  an  easy  and  economical 
means  of  increasing  the  protein  in  these  diets.  The  use  of  milk  in 
the  village  diets  also  shows  an  increased  amount  of  protein  at  a  shght 
increase  of  cost  and  might  well  be  made  more  general. 
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FECUIIASinXS  OF  THE  DIET. 

Tlioso  studips  fiilly  coiilirm  tho  |)0|)iil;ir  impression  that  the  diet 
amon^  the  people  of  whom  these  fiiinilie>  are  (ypieal  is  extremely  . 
simple  and  dieap  and  unattractive,  judged  by  the  usual  standards. 
Com  meal,  wheat  flour,  and  fat,  cured  pork  are  tlie  prin<  ij)al  kinds 
of  food,  to  which  a  few  other  materials  are  added  in  varying  pro])or- 
tion.  In  {general,  it  may  be  said  that  these  three  items  make  up 
about  three-(|uarters  of  the  total  diet.  There  is,  on  the  whole,  more 
variety  among  faiailics  living  in  or  near  the  towns  than  in  remote 
mountain  districts.  These  diflVrenees  are  probably  mainly  due  to 
differences  in  the  l>iiyiiig  facilities  in  the  various  sections.  Even 
the  most  varied  of  these  diets,  however,  are  much  simpler  than  the 
majority  of  those  of  families  elsewhere  ob.served. 

Of  the  animal  foods,  pork  is  by  far  the  most  common,  and  in  tho 
majority  of  cases  it  is  used  cured  or  salted.  Beef  was  found  in  nine- 
teen  of  the  sixtj-four  studies,  fish  in  two,  and  poultty  in  none.  Game 
is  reported  three  times,  but  very  likely  it  would  have  occurred  more 
frequently  if  all  the  studies  had  been  made  in  the  hunting  season. 
Only  eiglit  families  used  eggs,  although  they  were  comparatively  cheap 
when  many  of  the  studies  were  carried  on.  Buttermilk  was  more 
commonly  used  than  in  any  similar  studies;  skim  milk  was  also  in 
fairly  common  use,  but  whole  milk  appears  in  only  nine  cases.  In 
general,  mUk  was  most  freely  consumed  in  families  where  a  cow  was 
kept.  Butter  was  fairly  common,  especially  in  the  town  series. 
The  reports  for  the  series  of  studies  made  in  the  mountain  districts 
show  even  less  variety  among  the  animal  foods  than  the  others. 
Salt  pork  was  the  only  meat  eaten.  No  fish,  eggs,  or  whole  milk 
were  used,  and  lard  ordinarily  replaced  butter. 

The  most  conunon  vegeiables  were  white  and  sweet  potatoes,  but 
beans,  both  dried  and  fresh,  cabbage,  tunii})s.  onions,  tomatoes,  etc., 
are  occasionally  seen  in  the  lists.  Fresh  fruits  apfiear  to  be  little 
used,  even  in  summer.  Dried,  canned,  and  jellied  fruits  are  men- 
tioned occasionally,  sometimes  in  forms  peculiar  to  the  locality,  such 
as  <lrie(l  gooseberries  and  blackberries.  The  dietaries  from  tho 
mountain  distriels  slmw  a  greater  variety  of  vegetable  than  of  animal 
foods,  but  even  here  the  village  dietaries  surpassed  them.  Aj)ple 
jelly,  used  in  stutly  No.  607,  is  the  only  mention  of  the  use  of  such 
fruit  in  the  mountain  studies. 

Nt>  account  was  taken  of  c<mdiments,  but  lher<»  wjis  certainly  no 
great  variety  or  umouui  of  thein  in  any  of  the  dietaries. 

There  are  no  data  to  sliov\  how  lUv.  raw  food  was  prepared.  An 
ingenious  housewife  could  undouhtedly  athl  considerably  'to  the 
variety  of  the  meals  by  diilereni  ways  of  cooking  and  serving,  but 
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when  one  recalls  how  many  of  the  houses  were  lacking  in  all  conyen* 

iences  and  how  simple  the  general  scale  of  living:  was,  it  seems  prob- 
able that  the  fooil  was  usuall}'  cooked  and  s(  r\  t  1  in  the  quickest, 
simplest  v-  nx.  Judging  from  the  amounts  of  lard  used,  much  of  the 
food  was  fried. 

Several  of  the  prominent  features  of  these  dietaries  are  brought 
out  in  the  fo]lowin<]j  table,  whirh  frives  the  porc^»ntapes  of  protein  iiTuI 
ener*ry  ih»rived  from  the  total  aiiiinal  and  vep^etable  foods  in  each 
study,  and  also  from  pork  (includiiig  lard)  and  from  com  meal  and 
wheat  Hour: 


Proportion  of  protein  and  energy  derind  from  different  food  material*  in  dietary  tCttdws 

No*.  60^-667. 
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«  Includes  also  cwrn  bread,  wheal  brvad,  or  both. 
•  IneludM  Blio  bominy. 
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DIfltvy  study. 
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oiadudcs  also  com  bmul,  wtMat  bread,  or  ImUi. 

* 

In  discussing  this  table  it  may  be  interesting  to  recall  the  propor- 
tions of  protein  and  eneigy  usually  supplied  by  the  different  classes 
of  food;  they  have  been  estimated  from  tha  averages  of  185  dietary 
studies  made  throughout  the  United  States  among  persons  of  differ- 
ent circumstances  and  occupations,  and  are  as  follows: 

I'roportioits  uf  protein  ami  energy  supplied  by  certain  Jood.t  in  average  American  diets. 


Kind  of  food  material. 

Protein. 

Energy.  ^ 

J'rr  etnt. 

Per  rrnr. 

Tolul  uninul  foo«l  

(31 

Total  mi>at  and  Ji.sh  

43 

37 

I'ork  

Kind  of  food  material. 


Tutul  VBgctable  food, 
('orealpraduets  


Proteia.  i  Energy. 


/Vr  cm*. 
.1  SI 

J  


P«rcMtf. 
38 
34 


In  none  of  t lie  present  .studies  do  the  animal  iootls  lunii.sli  as  largo 
a  propurlioii  of  protein  a.s  in  the  fitjures  just  quoted,  61  per  rent. 
The  jiverage  for  the  63  studies  is  22  per  cent,  and  for  the  Hi  .studies 
in  ilu-  Crooked  Creek  region,  17  per  rent.  Tn  only  S  of  the  63  is  more 
tliaii  40  per  cent  of  the  protein  furnislied  hy  animal  foods,  wliile  3 
show  less  than  5  per  cent.  In  fact,  a  little  lard  is  all  that  distin- 
guishes these  3  from  purely  vegetarian  diets.  Whereas  iu  the  ordi- 
nary diet  fat  pork  supplies  one-seventh  of  the  protein  of  animal 
origin,  in  these  studios  it  furnishes  one-half.  The  pro])ortlon  of  pro- 
tein supplied  by  all  kinds  of  meats  in  these  studies  has  not  been 
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calculated,  but  it  must  be  considerably  less  than  half  as  much  as  is 
found  in  the  general  averages;  in  fact,  the  total  animal  protein  in 
these  studies  is  about  one-half  of  that  ordinarily  supplied  by  meats 
alone.  About  64  per  cent  of  the  energy  tof  the  average  diet  comes 
from  animial  foods,  while  in  these  studies  the  proportion  is  only  28 
per  cent,  and  this  energy,  like  tlie  pn>tein,  comes  mainh^  from  pork. 
But  whereas  pork  furnishes  about  one>half  of  iho  animal  protein,  it 
furnishes  three-quarters  of  the  energ}'  of  animal  origin;  tliis  large 
divergence  is  of  course  due  to  the  lard  which  is  included  with  the 
other  forms  of  pork. 

The  small  proportion  of  nutrients  of  animal  ori^n  in  these  dietaries 
of  course  indicates  a  correspondingly  large  proportion  of  vegetable 
nutrients.  In  the  average  diet  38.8  per  cent  of  the  protein  is  of 
vegetable  origin;  in  these  studies,  78  pci-  cent.  This  excess  is  due 
mniidy  to  cereals,  of  which  corn  incal  and  wheat  Hour  are  by  far  the 
most  coinninn.  These  two  itcnis  furnisli  09  per  cent  of  the  protein 
of  all  the  (iietane^  and  78  per  cent  in  tlie  last  IV)  studies.  In  the 
onlinary  diet  all  the  cereals  togcLlicr  supply  ordy  31  per  cent. 

The  j)roportion  of  energy  supphed  by  the  vegetal)le  foods  in  these 
studies  is  72  per  cent,  as  against  36  per  cent  in  the  average  of  the 
185  dietaries — just  twice  as  great.  All  the  cereals  in  the  average  diet 
yield  24  per  cent  of  the  energ}',  while  in  the.se  studies  com  meal  and 
wheat  lloiir  alone  furnish  69  per  cent.  In  the  practically  vegetarian 
diets  already  referred  to,  and  in  others  where  the  animal  food  is 
especially  scanty,  the  proportions  of  nutrients  and  energy  furnished 
by  vegetable  foods  are,  of  course,  correspondingly  larger. 

ADEaUACT  OF  THE  DIETS. 

In  attem{)ting  to  (»»rnpare  the  lesults  of  dietary  studies  with 
commonly  accepted  tlietary  stanilai (Is,  and  indeed  to  establish  such 
stanilards  in  the  first  place,  several  dilliculties  necessarily  arise.  The 
standanls  themselves  are  only  tentative,  because  they  can  be  based 
only  on  the  available  dietary  studies  and  more  abstract  physiological 
research  liitherto  accomplished  and  must  be  subject  to  change  when- 
ever new  information  may  show  that  modification  is  necessaiy. 
Moreover,  individual  physiological  peculiarities  and  dietary  habits,  as 
weQ  as  muscular  activitv,  have  so  much  effect  on  the  demands  of  the 
body  for  nourishment  that  it  is  extremely  difficult  to  determine  what 
are  the  needs  of  even  normal  healthy  persons  at  work  requiring 
different  degrees  of  muscular  activity.  The  standards,  therefore,  can 
not  be  abeolutely  applied  as  measures  of  physiological  requirements 
for  each  day  or  week  to  individual  dietaries  or  even  large  groups  of 
dietaries  as  indicating  the  exact  amounts  of  nutrients  required. 
They  are  intended  simply  to  indicate  what,  in  the  light  of  our  pres^ 
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ent  limited  knowledge,  seem  to  be  the  best  amounts  of  nutrients  for 
normal  persons  and  to  serve  as  p^iiidrs  in  proTiding  tlio  food  for 
families  and  groups  when  the  problem  is  considered  for  lonp:  periods. 

Duriiif,'  the  last  few  years  tliere  has  been  much  discussion  regard- 
ing tJie  protein  requirements  of  the  body,  and  it  has  been  maintained 
by  some  inve.sligatoi-s  that  the  ordinary  stanibn-fls  mtlicate  an  amount 
considerably  larger  than  is  actually  Tieeded.  This  theory  is  based 
on  the  fart  that  the  nitrog:en  equililjrium  of  the  l)<)dy  has  been  main- 
tained, t()p:ether  with  excelleiil  ph\'sical  condition,  by  subjects  living 
for  months  on  dieta  poor  in  protein.  Certain  Asiatic  and  European 
races,  comnioiily  said  to  have  existed  for  years  on  diets  contaiiung 
little  nitrogenous  food,  are  further  cited  as  bearing  out  the  conten- 
tion. Recent  investigations  made  among  exactly  such  people, 
Bengalis,  near  Calcutta,  India,  throw  most  interesting  light  on  the 
subject." 

From  minute  and  painstaking  observations  on  typical  groups  of 
Bengalis  and  others,  including  statistics  of  diet,  urine  and  blood 
analyses,  physical  measurements,  endurance  tests,  etc.,  the  conclusion 
is  drawn  that  while  the  Bengalis  exist  comfortably  on  food  supplying 
about  one-third  of  the  standard  amount  of  protein,  and  while  their 
height  is  similar  to  that  of  Europeans,  their  weight,  chest  measure- 
ments, and  muscular  development  are  inferior  to  those  of  Europeans 
living  in  the  same  climate,  or  of  Asiatics  whose  dietaiy  habits  give 
them  a  larger  protein  supply.  Moreover,  numerous  blood  and  urine 
tests  indicate  a  condition  less  able  to  reebt  disease,  a  condition 
recognized  by  Indian  insurance  companies,  which  charge  much  higher 
rates  and  insist  on  severer  tests  for  Bengalis  than  for  Europeans. 
Further  statistics  are  quoted  showing  that  in  such  labor  as  that  in 
coal  mines  the  output  of  a  Bengali  is  only  27  per  cent  of  that  of  a 
European.  The  author  also  insists,  on  the  basis  of  his  results,  that, 
while  diseases  caused  by  excess  of  urea  and  uric  acid  may  be  prevalent 
among  people  living  on  high  protein  rations,  diabetes  and  renal  dis- 
orders are  yet  more  (hinrrerous  to  people  of  dietary  habits  like  those  of 
the  Bengali,  and  that  the  large  carbohydrate  intake  rendered  necessary 
by  a  diet  poor  in  nitrogen  is  even  more  likely  to  lead  to  injury  and 
damage  to  the  delicate  tissues  of  glandular  and  other  organs,  and  to  a 
diminution  in  the  resisting  power  of  the  system,  than  any  excessive 
nitrogenous  intake. 

Other  exp(Miiiients  recently  made  in  Italy  by  P.  Albcrtoni  and  F. 
Kofisi  ^  lead  to  similar  conclusions  but  by  a  different  method.  The 

oStandardfl  of  the  Cotutitueota  of  the  Urine  and  Blood  md  the  Bearing  of  the 

Metabolism  of  Bengalis  on  the  Problems  of  Nutrition.   D.  McCay,  Sci.  Hem.  Med. 

an*]  Sanit   Drpf?'  Indin.  n.  sor.,  I'KiS,  Xn  'X\.  ].p.  G7. 

b  The  Etfi  ( t  oi  A  (IdiDg  Meat  to  a  Vegetarian  Diet.   Arch.  Expt.  Path.  u.  Pharmakol. 
1908,  Sup.,  pp.  2y-38. 
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diet  of  typical  peasants  of  the  Abruzzi  (among  the  least  pro^irossive 
of  llal\ ),  consisting  mainly  of  corn  hh  mI  fpolenta),  was  crtrd  uily 
studied  and  various  physical  statistics  of  the  sul>jects  gathered  during 
a  given  period.  Considerable  quantities  of  meat  and  other  nitrog- 
enous foods  were  then  added  to  the  diet  for  some  weeks,  with  the  result 
that  the  general  physical  and  mental  condition  of  the  subjects  was 
notably  improyed,  so  the  authors  state.  The  duration  of  these  experi- 
ments was  not  sufficient  to  warrant  positive  deductions,  but  as  far  as 
they  go  they  indicate  that  to  increase  the  protein  in -a  diet  habitually 
poor  in  that  nutrient  improves  the  general  condition  of  the  subject. 
All  such  work  is  especially  suggestive  in  the  consideration  of  such 
problems  as  those  presented  bj  the  present  studies  among  the 
mountaineers,  and  the  need  for  continued  investigations  before  all 
the  important  questions  regarding  dietary  standards  and  the  relation 
of  such  standards  to  physiological  requirements  can  be  answered. 

But  whatever  the  standards,  it  is  not  always  easy  to  apply  them 
justly  to  the  results  of  dietary  studies.  In  order  to  get  results  typical 
of  any  locality,  the  studies  must  be  carried  on  in  families  or  other 
groups  made  up  of  individuals  whose  occupations,  age,  size,  etc., 
vary  considerably,  and  it  is  difTicult  to  say  with  which  standard  of 
muscular  activity  the  habits  of  t}u>  frroup  correspond,  or  what  factors 
should  be  used  to  reduce  the  diets  of  the  women  and  children  to  a 
common  "  per-man-per-day "  basis.  In  one  or  two  studies  of  the 
present  series,  for  instance,  the  children  were  so  heavy  that  if  the 
factors  ordinarily  used  for  cliiidren  of  their  weights  had  been  applied, 
nluK -^t  all  the  food  would  have  gone  to  their  accotmt  and  there  would 
have  been  little  left  for  the  adults.  Since  the  same  factors  are  used 
in  most  American  studies,  the  average  results  of  differont  series  arc 
rom]Mirablo  amoncT  themselves,  and  the  more  studies  arc  included  in 
an  average,  tiic  more,  it  is  commonly  said,  do  possible  errors  tend 
to  neutralize  each  other. 

On  the  whole,  tl^'se  diotfiries  represent  as  much  encrjr}''  as  i*^  usual 
but  rather  smallt  :  amounts  of  protein  than  those  indicated  by  the 
standards  a>  desirable  for  persons  of  correvspondin*:^  occupntions, 
thouLrli  the  range  in  prolein  rcmsumptiou  is  great  and  some  of  the 
families  had  rather  high  quantities.  It  is  probable,  nevertheless, 
that  these  (ilctuncs  are  tyjiical  of  the  people  among  wliom  they  were 
made,  not  only  at  the  present  time,  but  for  .several  generations,  pos- 
sibly since  the  <lisappearanr<'  of  tlie  ^anie  w  liich  their  ancestors,  tlie 
early  settlers,  killetl  ami  ate  in  abundance.  All  precautions  were 
taken  to  insure  accuracy,  but  it  is,  of  course,  possible  that  in  some 
instances  foods  not  recordetl  were  eaten  or  that  some  wild  berries  and 
fruits  not  mentioned  in  the  tables  were  eaten  between  meals  by  the 
families  studied,  but  the  quantities  csn  not  have  been  large  enough  to 
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aifect  the  general  (oncluslons.   IToweTer  that  may  be,  the  food 

appeared  to  be  fairly  satisfying  to  the  people;  enough  so,  at  any  rate, 
for  families  who  might  have  afforded  better  not  to  care  to  take  the 
trouble  to  procure  it. 

The  people  of  whom  these  families  are  tA'pical  are  in  that  region 
considered  fairly  strong  and  well  developed  physically.  Very  few 
cases  of  illness  were  reported  in  these  studies,  many  old  persons  were 
apparently  capable  of  considerable  active  work,  the  weights  of  the 
adults  averaged  fairly  high  and  can  not  he  said  to  indicate  under- 
development, while  the  children  appear  to  be  certainly  as  heavy  as 
is  usunl  jil  (lieir  rospoctivo  npes.  On  the  other  hand,  visitors  are 
almost  invariably  struck  l)y  the  quickness  with  which  these  moun- 
taineers, psppcinlly  the  women,  lose  the  appearance  of  youth;  judsred 
by  ordinary  standards,  <:irls  (»f  22  or  23  would  he  called  30  or  more. 
Avliilc  women  of  lO  look  us  old  as  those  of  55  or  GU.  Tuberculosis  is 
coinnion  and  the  rale  uf  mortality  is  rather  high.  "Wliile  there  are 
many  individual  exceptions,  the  general  impression,  eunhinu'd  by 
observations  made  in  connection  with  thei^e  studies,  is  that  these 
mountaineers  arc  not  active  or  energet  ic,  either  physically  or  mentally, 
as  compared  with  the  hulk  of  our  rural  population,  and  are  rather 
generally  lacdviuii  m  andiitioii  and  progre.Nsiveness.  It  would  be  most 
interesting  if  investigations  similar  to  the  Italian  ones  referred  to 
could  be  made  in  these  regions,  and  the  effect  of  a  fuller  diet  noted. 

WASTE. 

The  amount  and  nutritive  value  of  the  waste  in  these  studies  is 
suiiunarized  in  the  foUowini:  table; 


No.  604. 
No.  m'>. 
So.  rm. 
No.  607. 
No.  008. 
No.«09. 
No.«10. 
No.«U. 
No.  612. 
No.413. 
Na.«14. 
No.fil.l. 
No.  CXi. 

No.  ♦nr. 

No.  rtis. 
Ko.Jild. 
No.  6211. 
No.  CM  . 
No.  62-.'. 
No.  fil'lt. 
No.  «V.'4. 
No.  fr.'  j 


NvUrienU  and  €nfrgy  vmUtd  in  dietary  titudieB  qf  familiet  in  Tmnestee. 

[<{uttatllifls  per  man  per  day.] 


Dietary  study. 


.•»TCMKS  SF.AH  Ttm'VS. 


Protdn. 

Fat. 

Carbo- 
bydntet. 

SiMCy. 

Gram*. 

Grnmi. 

Oram*. 

CalorUf. 

3 

3 

19 

115 

2 

1 

15 

77 

1 

1 

8 

45 

1 

1 

9 

49 

2 

1 

13 

66 

1 

1 

10 

SS 

2 

2 

It 

1 

2 

7 

60 

1 

I 

8 

45 

3 

2 

IT 

W 

1 

3 

16 

2 

1 

9 

5.1 

1 

1 

8 

45 

5 

a 

29 

162 

1 

I 

0 

49 

1 

1 

13 

65 

3 

1 

21 

105 

I 

1 

15 

73 

2 

1 

17 

85 

1 

6 

28 

2 

 i' 

20 

97 
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IfiUritnU  and  energy  vmled  in  dietary  etudiee  o/famiUee  tn  TVimeMee^Continued. 


So. 
No. 
No. 
Ko. 

No. 
No 
No. 
No. 
No. 
No. 
No. 
No. 
No. 

Nik 
N.. 
N't 

Nu. 

No. 

No. 

No. 

No, 

No 

Mo 


62»»  1 

6:»7 . . 
628. . 
6-'9.. 
630. , 
tvll .  . 
6.T.'. 

ft;u.. 

6.Vi.  . 
63f>. 
6.17.. 

fOS. 
I  ^  ;■  t 
t>k». 

643. 
644. 
.645. 
.646. 
.647. 
648. 


Dietary  study* 

Protein. 

Flat. 

r.irTK>- 
hydrates. 

Eneqgr. 

tfntVtBS  MVAS  fOWlt»-HiOllUotNd. 

Ornm. 
4 

2 

&ram«. 
34 

170 

.'.I: 


Average  of  44  ctudies  

arwiw  m  miiotb  Mf tricts: 


No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 


651. 
6'>2. 
6M. 
614. 
t'VS. 
6'i6. 
657. 
6.W. 
6'.9. 
660. 
661. 

063. 


.'i 


in 

%\ 

'?> 

19 
3 
S 
8 
1 
ft 
3 

17 
1 
2 
6 
7 
7 

U 
3 
8 
8 


10 


44 
113 
113 
24 
97 

8 
45 
45 

4 
28 

8 
107 

4 

8 
37 
41 
41 
78 
13 
46 
45 


54 


8 
4 
4 

13 


4 

4 

8 


4 
4 


m  

Awife  of  19  studies. 
ATince  of  03  atudlea. 


13 
18 


Proportion  of  total  food  purrhascs,  44  studies. . 
PAVortlon  of  total  food  purcbeaes,  19  studies. . 
Itopertlon  of  total  food  puiduees.  03  ftadlee. . 


('') 

PtrettU. 
2 


('') 

Percent. 
(*) 


I 


(*) 


Pit  crnt. 
('•) 
(*> 
(») 


Ptr  cent. 


«  Not  Included  in  the  average  (see  p.  1(M.) 


>>  Lnss  thau  0.5  per  v«nt. 


The  small  proportion  of  waste  is  due  in  part  to  the  fact  that  many 
of  these  families  were  obliged  to  economize  closely,  and  in  part  to 
the  nmplicity  of  the  diets,  which  made  it  easy  to  estimate  how  much 
would  be  eaten  at  each  meal  and  also  to  use  up  what  was  left  over 
from  one  meal  at  a  later  one. 

Throughout  the  series  the  waste  came  mainly  from  the  carbo- 
hydrates, not  because  thpy  were  less  thoroughly  oaten,  but  because 
they  were  more  abundant  than  tlio  protein  and  fat.  Tlie  amounts 
of  protein  and  fat  wasted  arc  so  small  lus  to  be  practically  negligible. 
In  many  cases  the  amount  of  nutrients  in  the  waste  was  too  small 
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to  be  calculated,  especially  in  the  studies  in  lemote  districts,  where 
the  diet  was  even  simpler  than  in  the  others. 

The  proportions  of  the -total  nutrients  of  the  food  purchased 
which  are  found  in  the  waste  are  given  at  the  foot  of  the  table  on 
page  115.  The  proportions  of  fats  and  carbohydrates  were  through- 
out less  than  one-half  of  1  per  cent.  In  the  village  studies  2  per 
cent  each  of  the  protein  and  energy  were  wasted.  In  the  studies 
in  remote  districts  no  calculable  protein  r  fat  and  less  than  one- 
half  of  1  per  cent  of  carbohydrates  and  total  energy  were  discarded. 
Tlic  average  for  all  the  studies  shows  a  waste  of  1  per  cent  of  both 
protein  and  energy. 

In  most  low-priced,  economical  dietaries  where  the  waste  is  believed 
to  be  small,  it  is  not  measured,  and  there  is,  therefore,  little  material 
with  which  to  compare  the  present  fij^iires. 

The  waste  was  saved  and  nrmlyzod  in  tlirco  of  ihv  Now  Mexican 
studies  already  referred  to,  and  wa.s  much  larger  than  in-thc  Tennessee 
dietaries.  The  average  was:  Protein  4  per  cent,  fat  4  \wr  cent, 
rnrholiydrates  2  per  cent,  and  total  fuel  vahie  2  per  cent.  This 
dilicreiu  e  is  ])r(»bably  due  to  a  less  economical  use  and  a  greater 
variety  nf  food  materials. 

In  sixieeu  tUetary  sludies  made  among  poor  families  in  New  York 
City,"  in  which  it  was  collected,  tlie  waste  cimtained  on  the  average 
2  per  cent  each  of  the  protein  and  fat  of  the  food  purchased,  1  per 
cent  of  tlie  carboliydrates,  and  2  per  cent  of  the  total  energy.  The 
average  cost  in  these  studies  was  20  cents  ])er  man  per  dav,  and 
they  .showed  a  much  greater  variety  of  food  niuuriuls  ihaii  the. 
Tennessee  tlieluries  here  reported.  Considering  the  greater  variety 
of  the  diets,  the  New  York  studies  represent  as  frug^  a  use  of  the 
materiids  as  the  present  ones,  nor  is  the  proportion  of  waste  much 
greater  than  in  the  village  Tennessee  studies.  In  American  families 
in  more  comfortable  circumstances,  and  often  among  others  of 
lijnited  means,  the  waste  is  ordinarily  much  larger,  amounting 
sometimes  to  10  per  cent  or  more  of  the  nutrients*  purchased. 
Compared  with  the  ordinary  dietariee  of  this  country,  therefore,  the 
waste  in  the  pr^ent  studies  is  extremely  small. 

«U.  8.  Dfpt.  AKr.,Omte  Expf.  Ht:i«.  Rnl,  Ifi. 

b\J.  S.  Dept.  Agr.,  Office  Expt.  Slxs.  Bui.  21,  p.  219. 
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DIE!  ARY  STUDIES  IN  GEORGIA. 


Ry  H.     White,  Ph.  D.. 
I'Toftssor  of  Chemistry,  UjiiverMiiy  of  Gtorgia. 

IHTRODTOTIOV. 

The  fourteen  studies  flescribed  in  the  followinjij  pages  were  con- 
ducted at  the  University  of  Georgia  as  a  part  of  tlie  nutrition  investi- 
gations organized  by  the  Office  of  ESxperiment  Stations  of  the  United 
States  DepaTtment  of  Agriculture. 

Dietary  study  No.  668  was  made  with  a  student's  boarding  club  at 
the  University  of  Geoi^gia;  No.  669  was  conducted  in  the  family  of  a 
mechanic  living  in  Athens,  Ga.;  No.  670  was  made  in  a  negro  family 
living  near  Athens,  Ga.;  while  the  eleven  remaining  studies  were  made 
with  families  in  the  mountain  districts  in  White,  Rabun,  and  Habere 
sham  counties.  Four  types  of  people  are  therefore  included  in  these 
studies:  (1)  College  students;  (2)  a  white  family  in  comfortable  cit^ 
eumstances;  (3)  a  negro  family;  and  (4)  mountaineers.  The  studies 
should  be  of  interest,  the  first  three  because  they  give  additional 
knowledge  of  the  food  consumption  of  their  respective  types,  the« 
remainder  both  as  giving  information  on  the  food  of  mountaineers 
and  also  for  comparison  with  tlio  Tennessee  mountaineer  studies, 
tabulated  and  discussed  earlier  in  this  bulletin. 

]I£THODS  OF  STUDT. 

The  customary  methods  of  making  dietary  studies  were  followed  in 
this  series.  At  the  beginning  of  the>  investigation  all  foodstuffs  on 
hand  were  weighed  and  their  cost  noted,  as  was  also  done  with  all 
foodstuffs  purchased  during  the  investigation.  As  a  precaution 
against  error,  all  refuse  and  waste  matters  on  the  premises  when  the 
ex p<>riment  began  were  disposed  of.  At  the  close  of  the  invest  iga tion 
the  weights  and  cost  of  aU  food  on  hand  were  deducted  from  the  totals 
thus  obtained. 

From  the  data  thus  obtained  the  results  of  the  study  were  calcu- 
lated according  to  the  usual  methods,  these  results  being  tabulated 
in  the  tables  beyond.  A  considerable  number  of  analyses  of  foods 
and  waste  material  were  made  in  connection  with  the  studies. 

In  determining  the  composition  of  the  foodstuffs,  where  the  cjuan- 
tity  used  was  large  or  the  material  such  as  presents  wid<M  dilations 
from  an  average,  samples  were  taken  from  either  the  material  actually 
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used  or  similur  material  purchased  in  the  local  market.  For  example, 
the  flour,  meal,  crackers,  sirup,  j^rits,  baked  beans,  cowpeas,  ham,  salt 
purk,  dried  apples,  fish,  poultry,  cheese,  and  butterine  used  in  study 
No.  668  were  sampled  for  analysis  from  the  materials  actuaUy  used. 
The  beef  (steak  and  roast)  analyzed  was  from  samples  of  similar  cuts 
of  animals  raised  in  the  neighborhood  and  slaughtered  in  Athens. 
In  cases  where  wild  game  (squirrel  and  birds)  formed  part  of  the 
dietary,  similar  animals  were  seeured  and  analyzed.  The  composi- 
tion of  the  milk;  buttermilk,  and  potatoes  used  was  assumed  from 
a  number  of  analyses  previously  made  in  the  laboratory  in  connection 
with  other  inyestigations. 

The  methods  employed  in  the  analyses  of  food  and  waste  were  those 
recommended  by  the  Association  of  Official  Agricultural  Chemists." 
The  chemical  composition  of  all  foods  analyzed  in  connection  with  this 
and  the  following  thirteen  studies  are  summarized  in  the  table 

bcloW. 

The  composition  of  the  foodstuffs  not  aiialyzed  was  assumed  from 
data  reported  in  a  previous  bulletin'*  of  this  Otiice. 

The  figures  in  parenthesis  which  follow  each  food  in  the  tabular 
statement  of  the  results  of  the  dietary  studios  indicate  the  data  used 
in  ciilciilrtllng  the  nutrients  and  energy  wliich  the  food  supplies, Nos. 
1  to  7G  referring  to  the  average  values  reported  in  the  table  below, 
and  the  remaining  numbers  to  data  sununarizod  in  a  manuscript 
table  on  lile  in  the  Oiiice  of  Experiment  Stations. 

Pavmtage  compotitiou  <>j  jood  malaialt  anaiffted  in  eonneetion  tpith  diebpy  gtudie* 

No9,  m-68t. 


CllCf 

No. 


Ktndoffoud. 


Krfmo. 


ANIMAL  rfMM>. 

i  ll..  f: 

1  I        Uilt  riKisi  

2  Sieak,  round...  

Turk: 

a  Hatvn  

4  I»o  

5  Do  

6  Uo  

7  l>u  

8  Ho   ,  

t>  \ht  

10  Do  

11  in.  

1.'  Do  

i:i  Do  

H  Do  

15  I  Ilarii.  tlrltil  

I4i  I  M:iiii.  I'linnl  

IT  I  .<jfl<',  salt  

'  <;;iiiu': 

lA  I  i^uail,  Au>eri<-iin  drf>siHl.. 

19  I  SquiiRl.  <lre«Ml  ...i 

o  I'.  S.  Di  pt.  Agr.,  Bur.  Cbem.  Bui.  «S. 


Pet  cent. 
21.04 
14.12 


ia.64 


32.  li 
31.4 


W»l#r. 


Prr  Cf  nt. 

'A,.  M 

I. ',  s 

II.  )S 
t>. !« 

u. 
u.» 

12.2 
11  ti 

1.',  5 

2 

12.4 
13  5 
II  h 

;t7  v2 
:« 

12.  4>* 


Pntefn. 


I 


Ptr  trnt.    Prr  ctvt. 


15..^ 
IS.  i.\ 

a.  I 

T.ti 
tt.O 

«  .'i 

10.  1 

S-T 
!•-  2 

8.2 

ti.  y 

24.  h\ 
1.V22 


8.22 
5».«ia 

72.9 
74  I 
Ml.  I 
72.4 
7U  I 
71.  H 
74.  1 
73.0 
73  2 
74.2 
73.2 
74.  2 
22.  7K 
32.  .'Hi 
82.  51 


Ptttm. 


Part, 

1. 40 

».  2 
5.8 
5.  4 
tl.  1 

5.9 

5.f. 
.S3 

5.4 

I 

b.4 
&.2 
4.71 

4.m 

3. 14 


4:^.0  1 
41.0  I 
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14.2  1 
14.$  I 


10.4 
11.3 


.8 
1.3 
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Percentage  eompotidon  of  food  materials  analyzed  in  connection  with  dtetmy  gtudia 

No$.  Continued. 
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All  the  studies  were  conducted  in  the  same  manner,  with  the  excep- 
tion that  the  data  concerning  waste  varied  somewhat  in  the  different 
studies.  In  ^atudy  No.  668  the  refuse  and  waste  were  collected  each 
day,  separate  receptacles  being  used  for  "meat,"  "bread,"  and 
"voiTc table"  wastes.  This  classification  of  the  waste  was  main- 
tained as  accurately  ns  possible,  but  was,  of  course,  only  ai)i)roximate 
in  some  cases.  Each  lot  of  waste  w  ns  w  c'v^hed  and  sampled  earefully , 
and  chemical  analyses  were  made  of  the  water-free  material.  In  all, 
analyses  were  made  of  S'.^  samples  of  waste  stuffs,  there  being  seven 
days  of  the  thirty  on  which  no  ^'vegetable"  waste  was  separately 
collected. 

In  stutlv  No.  669  two  analyses  of  waste,  one  of  the  animal  and  one 
of  tiie  vegetable,  were  made  daily.  The  individual  analyses  of 
waste  in  these  two  studies,  being  of  Jio  vsihio  mit'iidp  this  study,  nro 
not  r(  |)(»i  ti'd.  In  the  remaining  studies  the  total  w  alcr-frcc  w  aste 
material  was  analyzed.  The  tal)l»*  bohnv  shows  the  juuportion  of 
nutrit  nts  in  the  wastes  of  the  several  stuilie>.  Tt  must  be  under- 
stoo<l,  however,  that  tlie  (iuMire<  ;:iven  in  tliis  table  for  waste  from 
studies  Nos.  66S  nnd  GUI)  are  <»nly  approximations.  Tlir  individual 
analyses  of  waste  for  these  stmlies  were  not  reported,  nor  were  the 
avera^re  fijiures.  Th<'  <hita  of  the  table  are  ct*m|»utetl  by  <li\  i«iin*jr  the 
total  water-lree  material  of  the  waste  of  each  class  by  the  amount  of 
the  diflercnt  nutrients  reported  as  contained  in  it. 

The  tubh'  below  shows  the  nutritive  matter  in  the  samph's  of  waste 
food  which  were  analyzed  in  connection  with  the  dietary  studies: 


Fropwtwn  of  nutrient*  in  waier-frte  mbHanee  of  vx»te«,  dietary  9tudi«$  Not.  S68-681. 


Kcfcr- 
No. 

I'rolttiii. 

Fat 

Cwlohy- 
drnten. 

Per  ci  ni 

/Vr  ctut 

U4 

Meat  wast*",  stinlv  So.  (i»\Sa   ,  

.1  4 

Oi3 

1.0 

47.6 

n»-. 

•-'  t» 

.  <  "> 

1&3 

n: 

\im!ial  waste,  stmly  So.  Wi©"  

■\  t'l 

27  r, 

ns 

zo 

.  3 

if  (• 

9.7 

1(1  2 

m  .■> 

11. « 

11  S 

T>  ». 

I'ji 

a» 

12  2 

73  S 

12  .'. 

73  7 

yr.i 

i:<  li 

71  1 

IIM 

lOiS 

74  <> 

\2:y 

Wasti>,  sfii      \  1  iuti  

7.6 

;{ 

74  »■. 

I J  1 

73  > 

l.T 

7 

ID  4 

77  s 

12s 

!>  2 

7 

1'*' 

r.  1 

7  1 

S.'  Ii 

IJO 

•  CaJcuUted,  Be«  above. 
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DEBTABT  STUDY  OF  A  8TUJDEBTS'  BQASDlSQt  CLUB,  STUDY 

Vo.  668. 

This  club  is  composed  of  men  students  of  the  University  of  Georgia, 
and  was  organized  for  tlio  purpose  of  securing  board  cheaply.  It  is  a 
vohintarj'  or«ranizatioii,  and  at  the  Wmo  the  stud}'  was  made  had  been 
in  exist<?nce  throe  years.  Tlie  number  of  members  varies  from  time 
to  time;  the  average  for  the  session  of  1901-2  was  approximately 
100.  The  club  is  under  student  manaL'-emcut,  the  members  appoint- 
ing a  committee  of  their  number  to  1  the  general  oversight  of  its 
affairs.  Tlie  university  furnishes,  {nv  of  cost,  an  exeellentW  ap- 
point<»cl  building  (Denmark  ITall)  containing  dining  rooms,  kitchen, 
pantries,  furniture,  fixtures,  and  table  and  kitchen  ware.  All  other 
expenses,  for  food,  fuel,  light,  service,  etc.,  are  met  by  the  club.  A 
professor  of  the  university  acts  gratuitously  for  the  club  as  manage  r 
and  ptircbasiug  agent.  .  A  matron  is  empKtyed  by  the  club,  rcceivinj; 
a  salary  of  $25  per  month  with  her  board  and  lodging.  Colored  men 
are  employed  as  waiters  and  colored  men  and  women  for  kitchen 
aervice,  and  their  meals  are  included  with  those  of  the  members  in 
this  study.  Each  member  of  the  club  pays,  in  advance,  $8  at  the 
beginning  of  each  month.  Accurate  accx>unt  is  kept  of  the  expendi- 
tures, and  at  the  end  of  the  collegiate  session  any  excess  of  receipts 
over  expenditures  is  equitably  dbtributed  among  the  members. 
Since  the  organization  of  the  club  there  has  been  no  loss  from  failure 
of  members  to  make  their  payments,  and  the  average  monthly  expense 
per  man  has  at  no  time  exceeded  $8  and  has  generaUy  been  somewhat 

Kss. 

Tho  study  began  with  dinner  on  May  1,  1902,  and  continued  thirty 
days,  a  longer  period  than  is  ordinarily  covered  by  such  investigations. 
However,  it  la  believed  that  the  study  is  all  the  more  valuable,  since 
it  covenr  so  long  a  period. 

NTTMBBB  OF  MBAI.8  SATBN. 

The  average  age  and  weight  of  the  subjects  of  the  study,  and  the 
number  of  meals  eaten,  reduced  to  the  usual  ])er  man  per  day  basis, 
are  given  below:  « 

M«ds. 

NiimbtT  of  mon,  102  to  109;  a\ «  r      age,  21  y«»an«;  averapo  woi>;ht, 
1 13  pntindn;  meals  eaten — breakiasta,  2,961;  dioDen,  3,192; 
f^up[).  r^.  3,074.    Total   9,227 

N'uuibtTof  women,  4;  nu-al.s  caieti — hroakfaiit.-*,  113;  diuuers,  114; 
euppen,  112.  Total  (339X0.8  meal  of  man),  oquivalent  to   271 

Total  numbor  of  mculs  equivalent  to  9,498 

Equivalent  to  1  man  for  3,1(M)  daya. 
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WeighU  and  eo»t  o/food  and  ntUnenU  in  dietary  «tiu^  Ko,  S68. 


Pood  ooasuinMl  dtutng  the  ontlra  study  (30  dayi)* 


KJndfl  and  amoDiits. 


A  MM  A  I.  rOttXi. 

Hr*'f:  Brisket, 20.3 pounds, I H-0  (77):  hli.ma^t. 
Hli'  .",  pounds,  142.81  (1):  st^'ak,  njiiiul.  siii  j 
pouiuls,  $lf>1.2.'j  (2);  como<i,  1.9  pounds,  22 
rents  (7H).    

Voal:  I.oiii.s.'i.(i  poiiiifls,  $lo.iiJ  (7'.i)  

I.iinil):  I.r-,  ).'.:.  juiiiruls,  $.'>.»i9  (^4))  

Pork:  ,Si.|r,  fn-li.     >.  paumls.  S^i.iu  rn^):  liiim. 
dried,  12.1  pomi.!-.,  <1  .      1".):  ham, riir<-.|,  ,M 
p<>iiii>ls,        7ii  I  |i.  i:  si'lc.  s;vlt.  7J  3  poiind.s, 
$7,77' ID:  hir. 1.:^. 7. .'.iH.iiiii.ls       .',1  .;><3)  

I'lMiKrv:  r.pwN,  J)  '  (  |>..iiti.ls.  112.45(21)  

Fi^ti.  fr.sh.  is '-'(20)  

I'l-'L's.  S4,  r  jioim-l-;.  ?1  {'>.'<)  

Miitli-r,  I       pMiiii.!..  SJI.'M  iS«)  

riifi'-c.  is  J  pi. mil N.  $i..7.>   

Milk .  J  J  U  po-:!i.|-  .  ir.'7.fO(2.'>);  bulUjnnllk, 70S.5 
poiiuils,  S'l.  i'i  ■  I  


Cost 


DoUort. 

laoLSo 


124.23 
12. 45 

4.42 
14.83 
21.94 

6.72 

33,15 


Cu6t,  uulrii-nU,  and  fuel  value  oi  loud  per 
maapwdajr. 


Cost 


Total  f<"i. i 

VKi.K.T  \  ni  I,  HKiIf. 


379.94 


Oemls:  CVtm  meal,  pounds.  Ki.W  (32); 

griis,  152.3  pounds,  $3.81  (43);  ofttmMd,  88.4 
pounds,  92.65  (88);  lire,  134.1  pounds,  tS.SO 
(K9):  wheat  flour,  nabam,  176.3  pounds,  $-{.s2 
(flO):  wheat  floor,  mmlly.  183.1  pounds,  f:t.43 
(46):  wheat  flour,  fine,  1  ,WV5.2  poduds,  $36  ( 44 ) : 
iiiaoanmi,32  ppunds,$2.ri(«l);  sodacrackm. 
76J^^idl|IS.7B(A8);  lady  fingers,  R  pounds, 

Sngan,  etc.r8inq>,*224  poun^^^  auvur, 
brown,  217.4  pounds,  $10.33  (98);  toRar,  Kranu- 
kted.  697.2  poun<ls,  i40.09(«4)  

Vegetables:  Rcans,  baked,  11.5 poiind-^.  *>ii cents 
(ti2):  Ixuns,  strlm-,  ll(>..'»  poiuids,  $;<  l-'i  (1V»): 
l.i'iM'^,  1.''  s  jxinn  ls,  2*)  cents  {'.Wi);  ciil.hiiw, 
114.5  |M)iiri<l.s,  (*i7);  tHim,  canni'<i,  X\  <> 
poijtid<.  S'-'.l'i  IS*^>.  Ifituce,  11.3  poiui'ls. 
cents  (Wi:  (jkm  nii'i  liun  ifors.  ranmvl,  91.3 
pounds,  $i.»Oil(J0,i:  onion  7n  J  pounds,  $1.36 
(101);  poas,  urtvn.  Iu7.<i  po  .n.lv.  ?j  v'i  nojl; 
cownoiLs,  IM.S  poiiiiilfi,  s'l  > .  !iK  I  i-l  i;  pot  ii.u  -.. 
197  pounds,  %2.\<i'<  (•■7).  rsidi^h'  -^.  7.5  [Kiumls. 
24  ivnt ;  iix.i;  S(|u;usJ),  k  :i  jwund.s,  '^2  cfnts 
(107):  turnip  »aiad  gr{>ens,  13<i.3  pounds,  $.'i.25 
'70);  piekles,  cucumber,  24.5  pounds,  $1.20 
(io.n..   

Frulis:  Applr  ,  «^viiporiil<s|,  43.4  pouiids,  ?l'.17 
(71):  ;i(>p|.  ■,  >unilrl<'<l.;)2.2  pounds, i  7-.'i: 
lemons,  ;{7..'>  |)ound.s.  Sl.sft  (llOi:  pf.iclic^, 
(ninnod.  MA  jHiunds,  $J.!*2  (111  i;  pltn  i|ipics. 
cannivl,  2»i.5  pounds,  $1.0(1  (1 I  J  y.  ^Ir  ivvt.i  rrii  s, 
3»l.A  pounds,  $1.80  (1 13)    

Butt«rtne,a  3B.S  pounds,  $6.45  (7tt)  


70.03 
57.14 


CenU. 
&1 


3.9 
.4 
.1 

.r, 

.  7 

.2 

1. 1 
1:^.0 


29.  i>l 


11.45 
5.45 


Total  vegetable  food . . 
Total  food  purchased. 

WA8TS. 


174.34 


554.28 


Animal  foo<l  (114)  

V^table  food  (115)  and  (116) 


Total  food  wasted  

roOD  EATEN. 


Animal  food... 
Vegetable  food. 


Total  food  eaten . 


Pro- 
tein. 


8$ 


12 
.? 
i 

1 

2 


2.3 
1.8 


2 

l.< 
70 


Oram. 
18 


Oarbohy- 
dcatM. 


Foal 
valiiB. 


282 


3  . 
13 


44 


5.6 


17.5 


50 


lao 


147 


16 


14Q 


12 

1 


18 


18 


303 
153 


16 


481 


1 

(.( 


o  ('.omposcd  mainly  of  cotton-oecd  oil,  hcntv  clu.sited  with  vegetable  foods. 
6  Indudliig  OJi  cent  per  man  per  4f  tor  bevemges,  oondhnents,  ete. 
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$11 

81 
4 

17 
160 

35 


610 


45 


1,38$ 


$.918 


127 


U  {  13 

65 

420 

U) 
43 

135 
14 

17 
417 

1.633 
1,065 

554.28 

blT.B 

lOB 

140 

434 

$.488 
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From  the  table  (p.  122)  it  will  be  seen  that  the  average  amount  of 
food  consumed  per  man  per  day  yielded  109  grams  of  protein  ami  3,498 
calories  of  energy,  at  a  cost  of  17.8  cents.  The  amount  of  food 
actually  furnished  was  about  10  per  cent  greater  in  both  protein  and 
energy.  The  amount  of  protein  consumed  seems  surprisingly  small 
when  it  is  considered  that  the  subjects  were  probabh'  all  young  men, 
noarly  all  of  whom  were  in  robust  benlth,  and,  moreover,  that  they 
had  not  yet  reaehed  their  fulletit  pliysical  developnieiit.  The  amount 
of  energy  consumed  would  indicate  that  their  muscular  activity  was 
considerable,  being  very  close  to  that  of  the  American  standard  for  a 
man  at  moderate  muscular  work. 

Results  similar  to  the  above,  in  which  the  protein  is  low  and  the 
energy  high,  thereby  giving  a  rather  wide  nutritive  ratio,  have 
repeatedly  been  found  with  studies  made  in  the  Southern  States. 
For  example,  in  dietary  studies  with  Tennessee  families,  similar  wide 
ratios  were  found,  the  exact  figures  for  food  eaten  being  84  grams  of 
protein  and  3,674  calories  of  energy  per  man  per  day.  On  the  other 
hand,  a  comparison  with  other  studies  made  with  students'  lx)arding 
clubs  $bi)ws  the  results  here  found  to  be  for  all  practical  purposes 
identical  with  the  average  of  sixteen  studies  previous!}'  reported  by 
this  OfFire.  Yet  these  sixteen  studies  are  divided  about  equally 
between  students'  clubs  North  and  South.  The  indications  are  that 
such  yoiniL'  \iu-n  demand  an  amount  of  encrrry  a])proaehinjj  that  con- 
sumed by  men  at  moderately  active  muscular  work,  but  that  their 
protein  requirements  are  much  lower,  even  though  they  iiave  not  yet 
arrived  at  the  age  of  full  physical  development. 

It  is  felt  that  no  proper  comparison  can  be  made  of  the  cost  of  the 
food  of  this  club  with  that  for  other  clubs,  inasmuch  as  the  prices  of 
food  supplies  have  been  increased  so  much  and  vary  so  much  in  differ- 
ent localities  during  the  last  few  years.  The  cost  was  at  least  reason- 
able and  moderate,  and  the  club  would  seem  to  have  thoroughly 
fulfilled  its  purpose. 

'    DIETARY  STUDY  OF  A  MECHANIC'S  FAMILY,  STUDY  No.  668. 

In  the  prosecution  of  this  study  the  cooperation  was  secured  of  a 
family  of  imperfectly  skilled  mechanics,  quite  typical  of  a  somewhat 
numerous  class  of  white  people  in  this  section.  The  family  comprised 
a  man  and  his  wife,  a  son  and  his  wife,  a  younger  unmarried  son, 
and  an  infant  of  2  years.  The  men  were  all  carpenters,  solder,  indus- 
trious, and  hard-working,  receiving  wii^r'^s  vnrvin<;  from  $1.2.5  to  S2 
per  day.  The  cookinj?  and  household  work  of  the  faiuily  wen*  done 
by  the  women.  All  member.s  of  the  family  were  in  robust  health. 
The  foodstuffs  used  were  assumed  to  liave  the  composition  of  similar 
articles  in  the  study  of  the  colleji;e  club  previously  rei)orted. 

This  study  began  May  15,  1902,  and  et)ntinued  f(»urteeu  days.  The 
ages  and  weights  of  the  members  of  the  family,  and  the  number  of 
meals  taken,  were  as  follows. 
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Man,  age 45  years,  weight  UiO  pouiuls 

Mau,  age  23  years,  weight  150  pounds   124. 0 

Man ,  age  20  yean,  wei^i  141  pounds 

"Woman,  as^e  43  years,  weight  150  poinult^;  woman,  age  20  years, 

weight  110  jMJiuids  (80  meals  X  O  H  meal  «»f  man ).  oquivalenl  to. .  G4. 0 
luiant,  age  J  years,  (42  meals  X  0.3  meul  of  mau),  equivalent  to. .    12.  G 

Total  iiuniberof  meals  « 'qui valent  to   200.6 

Equivalent  to  1  mau  for  (i7  days. 

Weight*  and  coit  of  food  and  nutrienU  in  dieUay  study  No.  669. 


Food  ooosuimtl  during  tbv  vuiiri'  study  (U  days). 


Kinds  ud  anutunts. 


Cost. 


ANOIAL  rOOO. 

b«>i:  Rib  roast,  10.3  pounds, SI  2.'>  (I);  round  ll  DMvt. 


steak,  4.2  pounds,  &5  c«nt3  (2 ) 

Lamb:  Log,  6.4  pounds,  70  oenus  {Xi)  

Vmk:  Ham,  fresh,  17.0  pounds.  Si.Ju  (M);  st(!<-, 
salt.  'H).ri  )iciui'ls.  $  >sf,  (17);  lard,  &.1  pounds, 

M  (vnts  IM)  

I'l  h,  fit  ll,  I  ')  (HHuxis,  4Ucont4(30)  

)       ,  l>  iKinn.is.  v<)  iTnt,s  (W)  

HilI'.T.  ■_'  |ii.ijt         !l)  <-clltS  {S4.)  

<  !i  •■  .  .  1  J  i"Min-l  ,  |.'>  tvnl5  rj-J)   . .  . 

Milk,  Hi:6  pouudji,    ccnU  (2S);  buttermilk,  JHAi 
poaiid8,Moait8(39)  


2.W 


5.06 
.40 
.80 
.40 
.15 

.05 


Cost,  Dutdeoti,  and  foel  value  of  food  por 
man  perd^jr. 


'  U-m. 


Fat. 


i.7 


Oram. 
23 


Total  animal  food  

VSORASUt  FOOD. 

t'ori-al-:  (Orii  iiu  .il.  J'^  L'  (•mini)-  :>.>  i-<  nt.,  : 
rit"ii,  4.1  pounils.  ii'iiis  (.vti;  ilnur.  \v!u;it, 
40.ftpoufi.l.s.  9<)i<'IU^  (  J  l). . . 

Sugars,  rt< .:  .'<uKur.  hrown.  2.4  pounds,  Hi  cents 
(93);  ^nij).  9  pounds,      crnts  (.Vi)  

Vep'taM'  s:  t"al)l>af;»'.       pciinds.  s  i^'Uts  (HT); 

COW^M  xs,  ,"..1  pound--    I  .'  i  'Il!  -    I  I   ,  IM>t.nto«-S, 

lCi.2  jHiinids.  2.'>  wnls  11'^    I  .rn:  ;i  -iil;ul  jiro'ii;;, 

in.i  ,  iocents(7<)!  

Fruits:  .\i>i'l.  evaporated,  4..»  iiuundb,  22f<  nts 
(71):  peaGtW8,canned,4poands,XtoenUi(lll).. 


7.6 
.6 

1.2 
.0 
.3 

I.O 

1  J.O 


20 
5 


3 

10 


Total  Togetable  food . . , 
Total  food  purchased . 

WASTE. 


Animal  fuod  (117)... 
Veestable  food  (118). 


1.76 
.45 

.90 
.54 


a.  64 


13.  GO 


3.0 
.7 

1.3 


5.4 


20.3 


46 
1 

13 
1 


61 


125 


Onmt. 
16 


1 
3 
11 
3 

5 


CarlHjhy-  Fuel 
drates.  value. 


Orams. 


11 


U 


13 


15 


3S0 

n 

'45 
21 


1.804 
29 
47 
96 
35 

128 


3,471 


1,716 
244 

341 

•7 


4,788 


Total  food. 


Animal  food  eat«n  

Vegetable  food  pal<<n . 

Totd  food  oati  II 


13.1/)  I     JO.  3 


2 

11 

1 

4i 

m 

1 

IJ 

41 

.*"•'( 

(.2 

2X\ 

11 

•J.  ;t«K) 

.Ml 

14 

444 

•J.  iri 

II.S 

247 

4^ 

4,4;»0 

Fi\)iu  tho  fi<^ur<.*s  given  above  it  u])pcars  that  the  thet  of  tliis  family 
yielded  a  generous  amount  of  energy  and  probably  sufficient  protein 
for  their  needs.  It  was  fairly  varied,  nearly  all  classes  of  foods  being 
represented.  Its  cost  is  moderate.  Like  most  southern  dietaries, 
it  yields  a  higher  fuel  value  in  proportion  to  the  protein  than  corres- 
ponding ones  in  the  North,  a  difTcrence  due  mainly  to  a  greater  con- 
siunption  of  pork  and  com  meal  in  the  South,  and  less  of  the  leaner 
meats  and  other  less  fatty  cereals. 
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DIBTABY  STUDT  OF  A  VEGBO  FAXMEB'S  FAMILT.  STTTDT  Vo.  670. 


This  study  was  made  in  a  family  of  negro  farm  laborers  in  Clark 
County,  Ga.  This  famil}^  is  typical  of  the  farm  laborers  of  thi&  sec- 
tion, which  is  not  in  the  "black  belt,"  and  in  whicli  the  nejjroes  are 
jTpnerally  more  tlirifty,  intelUgent,  and  better  housed  and  fed  than 
in  the  "low  country,"  where  the  black  popiilntion  is  larirt'ly  in  excess 
of  the  white.  The  family  consisted  of  i\  nian  and  his  wife,  two  lounar- 
ried  sons,  and  n  'laughter.  The  men  were  ciifrngod  oxrhisively  in 
furni  lal)()r,  tilli]i;;  a  small  patch  of  land  of  wliit-K  the  father  was  the 
owner,  ami  adjacent  lands  wliich  were  rented,  payment  of  rent  being 
made  on  'shares."  The  farm  products  were  cotf<m,  com,  and  hay. 
Vegetal  -  were  grown  for  home  consumption  in  a  ganh^i  patcli. 
Tlic  wife  look  care  of  the  house;  the  girl  assisted  licr,  but  also  attended 
school  a  portion  of  the  year.  Of  the  food  consumed,  the  meal,  flour, 
sugar,  and  sirup  were  purchased  in  town;  the  bacun  and  vegetables 
were  home  raised. 

1  lu-  study  began  with  breakfast  September  16,  11102,  and  continued 
fourteen  days.  The  ages  and  weights  of  the  members  of  the  family, 
and  the  number  of  meals  taken,  were  as  follows: 


Mail,  age  46  years,  weight  UiO  pounds 

Man,  age  22  years,  weight  148  pounda|   121 

Boy,  age  17  yean,  wei^t  ISO  pounds 
Womui^age  42  years,  weight  150  pounds;  ^1,  age  15  years,  weight 
115  pounds  (80  meak  X  0.8  meal  of  man),  equivalent  to   64 

Total  number  of  meals  equivalent  to   185 

Equivalent  to  1  man  for  02  dftys. 

Wttghtt  and  eott  qf/ood  and  nutrienii  in  dietary  ttudg  No.  $70. 


Food  consumed  during  the  entice  Stud7  (14  days). 

Cost,  outrlents,  and  hwl  value  of  Hood  per 
man  }ht  <lay. 

Kinds  and  unounts. 

Cost. 

Cost. 

Pro- 
tein. 

Fat 

- 

("iirlioliy- 
dratcs. 

Fiid 
vulue. 

AMUtAL  rooo. 

Pork   ruron.  IS.flCiO  pTinis.  $6.40  (:.);  lard,  LU.-i 
graui.s,  75  cents  (S3)  

Dollar  f. 
7.  Ij 

rents. 

n.5 

Qnm$. 

23 

Gram*. 

Calm  if  ». 
2.718 

7.  IS 

23  1  2-1:1 

  -'.TIS 

VXaBTABUC  lOOD. 

Oenals:  Caniiiieal,2ft,O0OEFains,|1.15(a5);  flour, 
4.106  grams.  24  cents  (48)  


Sogan,  etc.:  Simp.  3,2(»  grams,  2S  cents  (92); 

sugar,  mnulated,  1 ,140  grains,  12  cents  (94). . . 
VentabMs:  Beans*  string,  3,142  grams,  15  cents 
(K):  sweet  potatoes,  1  JBl  grams,  aocents  (104); 
toniip  salad  gfeens,  4jsn  giams,  24  cento  <70).. 


Total  vagetable  food. 


Total  food  piirchasod  

Waste,  anUnal  and  vegetable  (121). 


1.38 
.36 

.eo 

2.l3 
9.58 


2.2 
.8 

1.1 

3.9 
15.4 


42 


17 


afi2 
54 


47  ' 

70 
14 


1 

1* 


Total  food  eaten. 


9. 


"I 


15.4 


313 
10 


fiA 


294 


431 

431 

m 


1.767 
21ft 

W 

2,072 


4, 790 


3HV  4,  JU5 

I 


tBnII.2Sl] 
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The  main  features  of  this  diet  are  fat,  cured  pork,  and  com  meal, 
characteristic  of  both  the  black  belt''  and  the  mountain  regions  of 
the  South.  It  is  superior  to  the  dietaries  studied  among  Alabama 
negroes,**  in  containing  a  considerable  number  of  vegetables  and  some 
wheat  flour  and  sugar.  Compared  with  the  negro  studie^s  referred  to 
and  those  among  mountaineers  reported  elsewhere  in  this  bulletin, 
the  cost  is  fairl}-  high,  especially  considering  the  amount  of  protein 
supplied.  The  latter  is  70  grams  per  man  per  day,  hut  as  the  waste 
in  this  study  is  somewhat  large — containing  one-fifth  of  the  protein 
and  about  one-seventh  of  the  fuel  value — the  amount  actuaU3'  con- 
sumed was  only  56  grams.  This  is  only  half  the  quantity  called  for 
by  the  dietary  standard  for  a  man  at  moderate  muscular  work.  Tlie 
energy,  on  the  other  hand,  is  higher  than  the  standard  calls  for. 
No  dnirv  |)ro(hirts  were  nsod  by  thi«^  family  during  the  study,  air 
thoiiij:h  they  were  livin<]^  in  a  ro<?ion  with  fair  grazing  lands.  If  such 
("heap  articles  as  l)iittt'rnulk  and  skim  milk  were  as  easily  available 
as  one  would  suj){)ose,  the  addition  of  theui  to  the  diet  would  bring 
up  the  amount  of  protein  supplied  without  greatly  increasing  the  cost. 

STUDIES  WITH  GEOEGIA  M0U2JTAIKEERS,  Nos.  G71  681. 

The  eleven  studies  which  follow  were  conducted  in  the  families  of 
mountaineers  living  in  the  recesses  of  the  mountains  in  northeastern 
Georgia.  They  were  good  examples  of  the  mountain  peoples  of  the 
Southern  States.  One  or  two  of  the  faniilies  were  of  rather  better 
class,  owning  some  land.  The  majority  were  "renters,"  typical  of 
the  so-called  ''poor  whites"  of  this  section.  The  men  were  engaged 
chiefly  in  fariu  work,  growing  corn,  potatoes,  and  apj)les.  The\*  also 
found  oecupati«)U  for  a  part  <»f  the  time  in  wood  cutting  and  hark 
collecling.  The  women  attended  to  the  housework,  cooking,  etc., 
and  helped  in  the  work  of  the  farm  and  garden.  Most  of  them  occu- 
pied three-room  lo*:;  cabins  of  the  usual  mountain  type.  The  bacon, 
vegetable?.,  and  diied  apjdes  useti  were  home  raised;  the  meal,  (lour, 
and  sugar  pur(  hased  at  the  country  store.  It  was  found  diilicult, 
under  the  eircumstance,s,  to  assign  a  proper  money  value  (cost)  to 
the  materials  u.^ed,  but  prevailinLT  i)rices  at  the  countr}'  stores  were 
taken  as  aj)pi uxiwuitely  fair.  Prohahly  the  prices  charged  were 
higher  than  in  towns,  wliere  there  is  compctitioii  among  dealers. 

The  exact  dates  of  the  bust  six  stu<lies  were  not  reported,  but  they 
were  made  in  the  early  months  of  1903. 

Owing  to  the  general  similarity  of  these  studies,  they  are  discussed 
together  instead  of  individually.    (Sc»e  p.  135.) 

«  U.  S.  Dept.  Agr.,  Office  Expt.  Stas.  Bui.  38. 
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SIBTABT  STUDY  Vo,  671. 

This  familj  conaisted  of  the  father,  mother,  son,  and  five  daughters. 
It  is  typical  of  the  poorer  classes  of  white  people  inhabiting  the 
mountainous  r^on  of  this  section.  The  father  is  a  small  farmer, 
tilling  patches  of  his  own  land  with  the  assistance  of  the  older  mem- 
bers of  the  family;  the  mother  and  younf^cr  girls  k(M^p  house.  The 
principal  produce  is  corn  and  apples.  The  former  is  sold  in  the 
neighborhood,  the  latter  frociueiitly  carried  by  wag^n  a  number  of 
miles  to  town.  The  food  of  the  family  is  mainly  corn  meal  obtained 
from  local  mills,  flour  purchased  at  the  nearest  country  store,  and 
native  bacon,  most  generally  of  home  production. 

The  study  began  Septend)er  1,  1902,  and  was  continued  fourteen 
days.  The  ages  and  weights  of  the  members  of  the  family,  and  the 
number  of  meals  taken,  were  as  follows: 

Meals. 

Man.  ape  43  yoars,  weight  125  pounds   42.0 

Woman,  age  42  years,  weight  110  pounds  (42  meals  X  0.8  meal  of 

man),  equivalent  to   33. 6 

Wonuui,  age  21  y*^,  weight  140  pounds  (42  meals  X  0.8  meal  of 

man),  cqui\iil<  nt  to   33.6 

Woman,  age  10  years,  weight  5W)  pounds  (42  meals  x  0.8  meal  of 

man),  equivalent  to   33. 6 

Girl,  age  12  yeaia,  wei^t  70  pounds  (42  meals  X  0.6  meal  of  man), 

equivalent  to   26w2 

Girl,  au'i'  S  y('ai>.  \vi  i<4lit  32  pounds  (42  raoals  X  0.5  meal  of  nian  i. 

equivalent  to   21.0 

Girl,  age  6  years,  weight  30  pounds  (42  meals  X  0.6  meal  of  man), 

equivalent  to   2L0 

Boy,  age  10  yean,  wdght  50  pounds  (42  meals  X  0.8  meal  of  man), 

equivalent  to   25. 2 

Total  number  of  meals  equivalent  to   235. 2 

Equivalent  to  1  man  for  78  days. 

Weights  aixd  coat  ofjood  and  nutrienU  in  dietary  study  No,  671. 


dsubag  tb*  MitlvB  studf  (U  d«jt). 


Cost,  nutrients,  and  twi  ralue  of  tood  per 
man  per  day. 


Kinds  and  amouoto. 


Anu&tooD. 

Pork:  Bacon.«.34«grains,l2.08(3);  lard,4..'K>0 
Cnuiis.$1.32(83)  


Cost. 


Total  MUnui  food. 


TMCTABU  MOD. 

Cereals:  Com  iiieul.  'J-2.230  fmms,  SI (38):lloar. 

whrat,  .U,  120 graras.  M.72  {46h..  

Butrars:  Sugar.  gnaiMad.  ttOlD  giains,  48 

cents  (04)  

Ve(Btablp-s:  n«in.s.  string'.  2". 240  trriuns.  IMS 

(i-y.  cafihiHio.  ll.u-jo  Krains.  :«  cents  (97); 

potatoes,  .vl,4(>0  imms,  tl.*V2  ( 10'.)  

Vmits:  .Xpples,  .Mi.SlO  cranis,  $1  (lOK)  


Cast.     J*rotein.  i  Fat. 


4.  .1 


GramM.  Qrams. 
7  I  IIH 


,Carboby< 
dcatM. 


Oram*. 


Fuel 
▼aloe. 


CaJorifn. 
1.078 


Total  vciictable  focKj. 


Total  tood  purchased  

'■iid««fl«tabto(ll»). 


Total  food  flaten. 
[BnlL  221] 


1    la  70 1 

1X7 

9<i 

138  1 

74». 

4.:m 
dm 

.|  UlTO 

89  j 

130 ; 

CM 

4,389 
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DXBTABT  STUDY  Ko.  67d. 

This  study  w  as  l  arriod  on  simultaneously  with  study  No.  671.  The 
family  lived  in  one  of  the  wildest  iiiid  most  isolated  sections  of  this 
mountain  region,  and  is  typical  of  the  uveruge  class  of  the  poor  moim- 
taineer.  It  consisted  of  a  man  and  his  wife,  a  son  anil  his  wife,  .ui 
unmarried  son,  and  a  jjrandtlauj^hter.  The  men  tilled  small  patches  of 
arable  land,  producing  mainly  corn,  tobacco),  and  api)les;  they  also 
worked  at  gathering  bark  for  local  tazmeries  some  miles  distant.  The 
food  used  was  similar  to  that  described  in  study  No.  671 .  The  sirup, 
flour,  and  sugar  used  were  purchased  at  the  country  store;  the  meal 
was  locally  ground;  and  the  bacon,  yegetables,  and  fruit  were  of 
home  production. 

The  study  began  with  breakfast  September  1,  1902,  and  was  con- 
tinued fourteen  days.  The  ages  and  weights  of  the  members  of  the 
family,  and  the  number  of  meals  taken,  were  as  follows: 


Man.  aeo  4S  \  l  arr-,  weight  142  iMiundf   42.0 

Woman,  a^e  47  years,  weight  128  pounds (42  meals  X  0.8  meal  of 

num),  equivalent  to.....   33.6 

If  an,      26  years,  weight  140  pounds   42. 0 

Woman,  ajre  25  yc-ars,  wotght  122  pounda(42  meala  X  0.8  mwU  of 

man).  o<}nivalent  to   3.1.6 

Man,  age  20  yi-ars,  weiglii  \'M)  pounds   42.0 

GMf  age  6  ycare,  weight  50  pounds  (42  meals  X  0.5  meal  of  man), 

equivalent  to   21. 0 

Total  number  of  meals  equivalent  to   214.2 

Equivalent  to  1  man  for  71  days. 

Weights  and  cost  of  food  and  milrn^il*  in  diftary  study  No.  072. 


Food  «Mitume(l  dttrinje  th«  ontirs  study  ( 14  day  k 


Kinds  and  amounts. 


ANniAL  ruo0. 

I'ork:  B  u  on.  7.:>20  ttnuns.  12.43  (4);  Itrd.  4,«B 

gniins,  (M)  


Cast. 


Cast,  netr'ents.  and  fuel  valnr  offtood|isr 
lusn  ptt  day. 


Cost. 


JMiaTf.  I  Cent*. 
A.  W.\        5.  7 


Total  luiifiiul  f(xi<!  

VKtiKT  MC  t    f 'MiTi. 

<  Vrcals:  Com  f  nr>.i! .  .I'i.i.       ^inis.  $  I  .'M)  { M ) ;  flour, 
I'^.-Ml  prams.  ¥1.10  ( 47>..  

SiiKars.  o(r  :  Sirup.  .■»,04<>  ^.Tutns.  Jl  ronf.s  i'.Q);  ' 
suLMr.  t'rauuiiilo'l.         >,'rarns.  is  emits  i  !M).. 

\>i!(  tiilili's:  Hoaiis.  strinir.  .'l.'i-l'.' praius.  Wit'tiLs  | 
(•t-'i);                          u'raiiis.  .14  <^ts  (97|;  po- 
tatoes, t;.{.4J.i  grains.  *l.r<' 1 100)  i 

Fniita:  Applea,  dried,  4,i]Qsnais,80c»nts (10)1. 
Total  TegBtablo  (bod  I 


a.7 


100 


.sn ' 


4.9 
.5 

4  a 


Total  fcKxl  purch  v^st^i  

Wast<«,  animal  and  vp»;4  t;il'lp  . 


7.21  I 
11  .'4  I 


la  1 


Total  fomi  eaten. 
(Bull.  221 J 


11.24 


15.8 


Pro- 
teio. 

Fat. 

I  "art'ohy- 
dr»t«al 

value. 

Onma. 

0 

Qramt. 
145 

Onvu, 

\.sn 

» 

143 

 1  1.327 

H5 

3,740 

82 

33S 

i  ' 

•> 
» 

161  7«3 
3S  1  IW 

26 

846 

104 
10 

171 
10 

MS 
63 

6.322 
381 

u 

4,»4l 
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DISTABT  OnrDT  ITo.  678. 

The  study  ])ogan  November  10,  1902,  and  continue! i  fourteen  days. 
The  ii^^es  and  weiglits  of  the  sevenil  members  of  the  family,  and  the 
nuiubei  of  meals  taken,  were  us  follows; 

Mail,  age  52  years,  wrii^lu  13«  poun(lH|  UmiM. 

Ifau,  age  20  years,  wi  i^lil  140  pounds/   ^® 

Woman,  age  SO  yean,  weight  190  pounds;  girl,  age  15  years,  w^bt 

UO  pounds  (81  meal»  X  0. 8  meal  of  man),  equivBlent  to   64. 8 

(lirl  age  10  years,  weight  90  pounds  (40  mmls  X  0.6  meal  of  man), 

(Hiuivalent  to   24,0 

Boy,  age  8  years,  weight  80  pounds  (40  meals  X  0.5  meal  of  man), 
eqttivalent  to   20. 0 


Total  number  of  m«als  equivalent  tu  190.8 

Equivalent  to  I  man  for  64  dayo. 

Wdghls  and  cost  oj  jood  and  nutrients  in  dietary  study  No.  673. 


dinfof  tb*  ttitln  study  (U  dsyi). 


]   OpSt, natrieuts.  and  fuel  vaJOB otftiod ] 

i  lutiu  per  day. 


Cost. 

Cost. 

kTO- 

tdD. 

Fat. 

dimtw. 

▼alo*. 

Vtrk:  BwMxi,  6J3S  ktudb,  tl.<»  (6);  laid.  8^60 

Dcttan. 
2.45 
.18 

3.8 
.3 

Ortm. 
9 

2 

Cfrovu. 

127 
1 

1,106 
17 

2.84 

41 

U 

138 

1,183 

TSOSUBLB  POOD. 

Giri'ab:  i\yn\  nicul.  lOAVi  L:nui»,tlJ9 (98); floor, 

H.:>2S  ^;^lms,  s<i ofnts  (4^)  

^iic^>r,  Kraiinluft'rl.  1  .jsU)  uniuis.  jti  (^ms  (<>4  [ . . . 
Vr.'i»t  ilili'-::  etitiitws,  K=<,;»4.T  ^Tlitll^,  11  IX)  (lU'i) 

Fwiw :  .\.i)i4rs .  Arii-d .  .0 ,2:?o  ;^nm»,7ti  own*  (tog). 

2.42 

.4r, 
.  ~fi 

a.8 

\  J 

is' 
1 

a. 
I 

2 

2;« 

r, 

7 

VM^  \  4.m 

Xoikl  fixxi  purciiiMMii. ........... ...... 

12.  S 

10 

13 

71 

5,577 

m 

6.19 

12.8 

06 

148 

863 

8,113 

BIBTA&T  STUDY  No.  674. 

The  study  began  .November  12,  1902,  and  continued  fourteen  days. 
The  ages  and  weigiits  of  the  members  of  the  family,  and  the  number 
of  meals  taken,  were  as  follows: 

Man,  ape  54  years,  weight  152  pounds  1  ^ 
Man,  age  18  years,  weight  145  pounds/ 

Woman,  age  50  years,  weight  148  pounds;  woman,  ai;r  20  yeats, 
weight  132  pounds  (82 meals  X  0.  *■  mr  i!  of  iniinK  (  (inivali  nt  tn  .  66;.6 

Boy,  age  11  years,  weight  88  pound.i  (40  meals  X  0.6  meal  of  man), 
equivalent  to   24.0  . 

Qirl,  age  8  yean,  wa^t  75  pounds;  girl,  age  6  yean,  wej^i  70 
pounds  (82  mesJs  X  0.5  meal  of  man),  equivalent  to   41.0 

Total  number  of  meals  equivalent  to.  ^  211. 6 

Equivalent  to  1  man  for  71  days. 

9180-BulI.  221-09  9 
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Wei^U*  and  CMt  qf  food  atuf  nubienU  in  <Hetarif  ttu^  No.  674. 


P«od  coamnMd  duiioc  the  entlriB  study  (14  days). 

Cost,  nutrieots,  and  fuel  viUue  of  food  per 
man  par  day. 

Xlndi  and  Amounts. 

Cost. 

Cost. 

Protein. 

Fat. 

Corboby* 
drates. 

Fuel 
value. 

(Mvrif  V. 
1.  I,<lt 
14 
94 

Pork;  liiwon,  7, ins  trunis,  ?!     (.7);  lard, 3,012 

>;rams,  T'.t  (■f'm>  iVii  

2.«7 
.18 
.07 

CttUi. 
3.8 
.2 
.1 

Onms, 

(!t(1  mf. 
2 

TCosTABts  roo». 

Corrals:  Corn  rni'iil.  ;<<i,'>.N)  m^tns .  f»l.-l8  (37); 

flour,  wtii'iit .  .iS.tM  kT.it [  1  s.  $.M-;   

Sii^'iirs,  (Mo.:  Sini].,  r>.Mo  k'rujii^,  .'tKciUs  isci: 

suK^sr.  LT'-iiiiihiicil.  1  .T>,'i  uT;niis .  3)  vvu\>  ( '»4  i  . 
\'«'pM:il>l''s:  (  alihiKT,  1  ,Ih;i;  ^tuhs,  ;i  i  <Tits  {'■M  i; 

pot.Kocs,  «-hilc.  .^-J.usn  >;riuiis.  *I..V.>  nn.'.i, 

I>olaU»>:^,  ,<vvi>*'t .  M.r.IKi  KTutii- .  44cvtit:^  i  l(i4); 

t  iirni|i  s.kl.nl  greens.  4. l-'.')  gram/,  ];i ^:llllt^  •;  70) . 
Kriiiis:  \j>iil(s,  dried,  6,410  gtxana,  SI  cents 

2 

2.92 

4.1 

12 

127 

•i 

1,1^ 

■?  AI 
.  40 

2.  ly 
.SI 

a.1 
1.2 

I  a, 

lit 
1 

2 
2 

82 

103 
BO 

746 

222 

Total  food  ealcn  

7.07 

10.0 

12« 

33 

1,122 

5,286 

11.  M 

14.1 

m 

u 

IfiO 
15 

1,124 
81 

6.473 
602 

9.99 

14.  I 

127 

145  1  1.0<3 

.5.970 

DZBTABY  STUDY  No.  675. 


The  study  began  November  18,  1902,  and  continued  fourteen  days. 
The  ages  and  weights  of  the  members  of  the  family,  and  the  numher 
of  meaW  taken,  were  aa  follows: 

Meals. 

Man,  age  40  ytmrs,  weight  141  poundu   42. 0 

Woman,  age  37  yean,  weight  116  pounds  (42  meals  X  0.8  meal  of 
man),  equivalent  to   33.6 

Boy,  ago  8  yrnr^.  wfiirht  »;5  pounds;  girl,  age  6  years,  weight  50 
pound.*!  (H4  mealw  a  0..^  meal  of  man),  equivalent  to   42. 0 

Girl,  age  4  yeun^,  weight  32  pounds  (42  meab  X  0.4  meal  of  man), 
equivalent  to   16. 8 

Total  number  of  mcaLi  equivalent  to   134.4 

Equivalent  to  1  man  for  45  days. 

W'cightJi  aiul  coul  of food  aiul  iiutrknLs  in  dietary  study  No.  67.5. 


Food  roDsumed  durtnfs  eoUre  stiidy  (14  days). 


l-ost,  nutrtontv  ind  UkA  Mihieof  fDodpw 

man  per  day. 


Kinds  and  amounts. 


AXIMAL  rouD. 


Cost. 


Cost.  Fmeln. 


Icarbohy-  Fuel 
'  diBtes.  ,  value. 


Pork:  Huron.  I.r.i.-,  ^rriuns,  81.23(8);  laid,2^W 

KrilllS.  .V>  cf'tits  (S,!;    

(Jiwiie:  Vf'll-       K'r.ini.-i.  2^  ( i^ntS  (18). .. .. .... 

EKpi,  4^  KTains.  lo  feiiis  (M)  

Milk.  2,0M)  KTams,  4  tenta  (87)  


Total  animal  food. 
I  Hall.  221] 


Centa. 

Orainf. 

Graiiifi. 

} 

drain*. 

1.78 

4.0 

10 

i.iy: 

.2K 

.6 

2 

1 

\  

17 

.15 

.3 

1 

1 

u 

.04 

.1 

2 

2 

\  2 

84 

J. 

0 

1.". 

134 

2 

l,2lil 
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WnghU  and  eo$t  o/foodand  nutriaUi  in  dietary  study  No.  tf75--Ooiitinued. 


Food  eoonuned  dnrtng  the  ooUra  study  (14  dajrs). 

Cost,  nutrtents,  and  fuel  value  o(  food  per 
iDonperdoy. 

Kinds  and  aauNmli. 

Cost 

Cost. 

Protein. 

Fat. 

drataa. 

▼ahw. 

VMCTABtB  rOOD. 

Cereals:  Corn  meal,  30.280  gruDl,  fl^SU  (S); 

cents  (iM )  

DtBart. 

2.22 

.18 

1.57 
.45 

(tnta. 
4.0 

.4 

3.5 
LO 

Gram*. 
lUl 

Oram*. 
31 

Gra  mM. 

812 

36 

185 
44 

CaUtrUt. 
3.92S 

144 

864 
180 

Vc«f>UbIe.s:  rotatuo.s.  w)ilti>,  40.520  gTaffiS,S1.18 
(105);  potatoes,  sweet.  I0,12.'>  grams,  31  cents 
(KM);  tumlp  salad  greens,  2,Jli00  grams.  8 
caots  (70) 

fknfts:  Apptakdifid,  Mttgrana,  iftorati  0W> 

Total  vofetabtobod  

Total  food  imidMMd  

Total  ftwdoftton  

22 
1 

3 
1 

4.43 

9.8 

134 

as 

1,077 

5,118 

C.07 

14.8 

lao 

13 

lee 
11 

1.070 
86 

o»sn 

485 

8.«7 

14.8 

137 

158 

m 

5.800 

DIBTABT  8TUDT  No.  676. 


This  .study  lasted  .seven  days.  Tlie  a<;es  of  tlie  members  of  the 
family,  and  the  number  of  meals  taken,  were  as  follows: 

3fui,  age  33  years   21.0 

Woman,  a^rc  30  years  (21  meal.H  X  0.8  meal  of  man\  equivalent  to. .  16.  8 

Boy,  age  10  yeare  (21  meals  X  0.6  meal  ut  mau),  equivalent  tu  12. 6 

Qirl,  age  8  yean  (21  meals  X  0.5  meal  of  man),  equivalent  to  10. 5 

Girl«  age  5  yean  (21  meals  X  0.4  meal  of  man),  equivalent  to          8. 4 

Total  number  of  meab  equivalent  to  09.8 

Equivalent  to  1  man  for  23  days. 

WtAg^  and  co$t  iff /cad  and  nutrienU  in  dietary  study  No.  676. 


Food  ron.<niniP«l  durinic  entire  study  (7  days). 


AMnULfOOD. 
FOrit:  Bacon.  2,065  szwiu,  55  cents  (9);  lard, 

t,  3,n5  gnaas,  38  oonta  (10)  


HI  gram::,  22  cents  (88)  

Batter.  1 ,015  frua|t45  OHrti  (2 
Milk,  2.1  W  gnaii,4l  ettti  (38) 


:  Com  meal.  0,S78  gnuns,  38  cents  (38): 

fkior,  wheats  6,125  grams,  34  cents  (52)  

Sacin,  etc.:  Simp.  4.138  grams,  18  cenU  (M); 
aagar.  gramiluK-d.  -VC.  grams,  0  cents  (M)  

VeifptiiMfs-  (':i()iva^r»>,  x.".n5  srams.  10  cents 

■.  I  .)W(K-a-s.  2..'>v,  ^'niins,  15  cenil  (65);  po- 

utoes,  13,561  m^aSfjSit  centa  (68).  

Italia:  Applea^oniM^pvBS,  V  oanta  (73). 


Total  vecetoble  tood. 


Total  food  pmrhawd.  

Waste,  iininml  and  vegetObi»(ia5). 


Total  food  eaten... 


Cost. 


DoBsrs. 

a77 
.45 
.43 

.23 


1.88 


.73 
.24 


.73 
.28 


1.08 


3.86 

3.W 


Cost,  nutrknt.s.  itii<l  fiit  l  \ulu<>  of  food  per 
man  (kt  day. 


Cort. 


CenU. 
3.3 
2.0 
1.9 
1.0 


&2 


3. 2 
J.O 


3.2 
1.2 


Protein. 


Oram*. 
8 

3 
3 


14 


16.8 


10.  H 


62 


411 

2 

104 

118 
11 

1(17 


Fat. 


Oroms. 
109 
36 
3 
1 


149 


(';irl>uhy- 
d rates. 


Oranu. 


Fufl 
value. 


Calories. 
1,002 
320 
55 
41 


9  ! 


1.4IK 


21 


174 
17 


513 
l«8 


923  ' 

'.t:<2 

103 
829 


2,487 
672 


8M 
■2V, 

4,  ;t30 

5.  748 
<i07 

."..141 
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DSnPABT  STUDY  Ho.  677. 

This  study  was  continued  seven  days.  Tlu»  a»^es  of  t\\o  iiiembei's 
of  the  family,  and  the  number  of  meals  taken,  were  as  follows: 

Meals. 

Ifaa,  age  36  yean  21.0 

Woman,  age  32  ycare  (21  mcala  X  0.8  meal  of  man),  equivalent  to. .  16.  8 

Boy,  age  15  years  (21  meals  X  0.9  meal  of  man),  eqtiivnlent  to. . . .  18.  0 

Boy,  age  14  yeara  (21  meals  X  O  S  meal  of  man),  equivalent  to  16.8 

Girl,  age  12  years  (21  meala  X  0.6  meal  of  man),  equivalent  to  12. 6 

Girl,  age  10  yean  (21  meals  X  0.6  meal  of  man),  equivmlent  to. . . .  12. 6 


Total  number  of  meub  equivalent  to  98.  7 

Equivalent  to  1  man  for  33  days. 

WeighU  and  cott  of  food  and  nutrients  in  dietary  study  No.  677. 


luud  coitsuineil  duriUK  Biiiire  slmly  (7  days). 


Cost,  mititants.  and  fuel  value  of  food  per 

num  per  day. 


Kinds  and  amounts. 


MWMAL  FOOD. 


m3J45  gmnB.«l  oeilts(lO);  lord, 

1,181  crMm,  M  eenti  (83)  

Bnttar,  MM  frami,  88  emttOi)  

llllk.%4HpiBH,«OHitt(87)  

BntlanaUk,  2,082  9nmi,SS  cent!  (81)  


Total  enlmai  food  

VaOtTABtB  FOOD. 

ri?rP!ils:  Corn  meul,  ■Jt),(iS<i  pmnis, cents  (40); 

flour,  wlunit,  :!.'>.'.'i     "ti-^.  I'-i  wnt.s  (.^2)  

SiiRar,  dir.:  Mnifi,  )  <-;.".  ^:r,(rlls.  'Jl  vcnls  (57j; 

siiKar.  Kr:uj;.i.ii>"l       .t  uh-,  scunts  (94)  

VefWtalili'-:  <  iiLIli.;.-,  itMi.i  minima.  23  cents 
r<>'.\|H'  1..  .'  II I' I  L-ruuis,  KM  oente  (M); 

iKX.ito'-s,  M     .'i:itirv  31oentB(8B);  tumlpi, 

1,221)  grunus ,  oen  t6 1  tjy )  

Fruits:  Apfk»,  dried,  8,138  sranu.  47  oeata 



;i  t  ilf  1 1  Kill . 


Total  food  purchu^d  , 

Waste,  animal  and  vegetahle  (126). 

Total  food  eaten  


1 

1  Cost. 

Cost. 

I'rotein. 

■ 

FaU 

Carbohy*!  PUU 
drates.  value. 

DitOm. 
a86 
.88 
.48 
.25 

Onu$. 

2.6 
2.7 
1.6 
.7 

Omu. 

7 
1 

a 
1 

Omnu. 

88 
51 
3 

OrsiM. 

8 
3 

(kttHm. 
793 
468 
47 
10 

147 

7.6 

11 

140 

6 

1,314 

.» 

1.45 

.  47 

3.  1 

• 

4  4 
14 

62 

34 

2 

30 

1 

2 

634 
138 

IM 

78 

3,651 
563 

;.■.>! 

3  23 

1 

«  s 

88 

:« 

8S2 

4.n,-.4 

6.70 

17.3 

9B 
14 

173 
30 

858 
130 

5.30^ 
714 

6.70 

17.3 

8S 

153 

738 

4,654 

DIBTA&T  STUDT  No.  078. 

Tliis  stu<lv  la.sit^d  .seven  days.  The  ages  of  the  members  of  the 
family,  and  the  number  of  meals  taken,  were  as  follows: 

^eals. 

Man,  age  2D  ye.ire   21. 0 

Woman,  a^e  '2X  years  (20  me:il.«        ^  meal  of  man),  equivalent  to. .  16.  0 

Hoy,  -Alii'  0  yoarr.  i  1!)  nunils  X  0..")  uu-al  of  mati),  equivalent  to   9.  5 

Boy,  i^if  7  yeiirs  ^21  meals  X  O.o  meal  of  man),  equivalent  to  10. 5 

Girl,  age  5  yean  (21  meals  X  0.4  meal  of  man),  equivalent  to          8. 4 

Total  number  of  meals  equivalent  to   65. 4 

Equivalent  to  I  man  for  22  days. . 
(Bull.  221] 
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W0i^hU  and  coH  of  food  and  TuttrienU  tn  dieloty  »tu^  No.  678, 


Food  consumeil  durinK  «nUre  study  (7  days). 
Kinds  mud  I 


Cost,  nutrients,  and  (ut«l  vtijiie  o{  (uud  imr 
man  per  <!«>•. 


Pork:  Baron.  3,121  Kratna.  S3  cents  (II). 
MUli,  33K>  £ranu.  doents  (28)  


Total  anJinal  food  

TunABiB  row. 


^-.-j:  Corn  meat,  13,620  Kranu,  U  cents  (41). . 
8a|an.etc.:  Simp,  1,W8 grams. 5oBOts(&B)... 
Vanetalilw:  Cowpeat,2,148nrains.9oentS(a6): 

onions.  ijMa  grams.  4  oaais  («)  , 

rmtt:  Atiplaa»difed,7a(fMnMloeiitB(74}., 


Total  v«fletablB  food . 


Total  food  purchased  

Waste,  animal  and  ve^talito  (127). 


Total  food  Mtan. 


Cost 

Cost 

Protein.  1  Fau 

1  ';irlH)hy- 
drate^i. 

Fuel 
vatua. 

.06 

OranM. 

1 

Gramt. 
104 

• 

Gravu. 

974 
93 

7 

.» 

4.1 

17  1      100  1  7 

1.066 

.61 
.06 

.IS 
.11 

3.3 
.3 

.« 
.6 

44 

35 

419 

37 

m 

38 

3,074 

m 

377 
135 

3S 
1 

1 
1 

.n 

3.6 

«B  j       27  j  653 

3,794 

l.flS 

7.7 

85  1  13(> 
14  1  19 

UM 
Hi. 

3,790 

8m 

!       l.(j»i  7.7 
1  i 

71  i  117 

*" 

3,  Ml 

DIBTAB.Y  STUDY  Mo.  679. 

This  study  lasted  seyen  days.  The  ages  of  the  members  of  the 
family,  and  the  number  of  mmils  taken,  were  as  follows: 

Man,  acre  Ui  year.-i  

W'omau,  agu  40  years  (20  mealM  X  0.8  meal  of  man ),  tH|uivalent  to. 

Girl,  age  19  yean  (21  meals  x  0.8  meal  of  man),  equivaleotto  

Boy,  age  18  years  ( 19  mealn)  

Roy,  a'^n  17  vf'ars  (20  mealtn)   

Oirl,  age  15  yeani  (21  meals  X  0.8  meal  of  man),  equivalent  to  

Boy,  age  8  yeara  (21  meals  X  0.5  meat  of  man),  equivalent  to  


20.0 

16.0* 

16.0 

19.0 

20.0 

1«.8 

10.5 


Total  number  of  meak  equivalent  to   118. 3 

Equivalent  to  1  man  for  .^9  day*. 

Wei^  arid  cost  of  jood  and  nulrknU  in  dietary  sltuly  No,  679. 


<7il»yi). 


AKIMAt  rOOD. 

BaeoQ,  2,120  gnuw, Monti  (13). 


rwemtAUM  mod. 

Corn  n]<?al .  21       Rnitns ,  S7  <f  nt.s  ( 42), 
."?iii;iirs.  rU-.;  SJmp,  1,120  ^nmis,  ;>ifiits  (  VM... 

:  A p[)]f^. dried.  1  .llo gz«iBa,17ooats (76). 


Total  vo>:«f  at'l"*  f«»<l 
iWaUwdpqwIiMHil,. 


(133). 


C0St,nutrii'n<s.  lHvI  furl  v  :i]u«of  (iMHlpiir 


Cotit. 

Cost. 

PmtelD. 

Fat. 

drat«B. 

r  u«i 
value. 

Dottart. 
0.56 

Cent*. 
1.4 

Qram*. 
4 

Oranu. 
40 

Oaiarta. 
372 

.56 

1.4 

4 

40 

372 

-«7 
.05 
'  .04 

.17 

2.2 
.1 

43 

24 

:i :; 

.1 

i 

1 

1 

-'1 1 

1. 14 

45 

lit 

453 

2,215 

i.eQ 

4.3 

49 
5 

IV> 
K 

4.Vt  2,587 
72  1  378 

l.«H 

4.3 

44 

67 

381 

1  2,207 
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DXBTABT  BTUDY  No.  680. 

This  study  wim  continued  st'voii  days.  The  u^es  of  tlio  members 
of  the  family,  and  the  number  of  meals  taken,  were  as  follows: 

Meals. 

Man,  age  34  years   21. 0 

Woman,  age  SO  yean  (19  meals  X  0.8  meal  of  man),  equivaleat  to. .  IS.  2 

Boy,  age  9  years  (21  nn^tls  >  0  5  meal  of  man),  equivalent  to   10.  5 

Hoy,  age  7  vfar*  (21  meab  X  "..")  moal  of  mnnV  equivalent  to   10.5 

Girl,  asp  5  \  oan^  (21  meals  X  0.4  iin'ul  of  man),  e<iuivalent  to   8.4 

Girl,  a^jtj  4  years  {'21  mook  X  0.4  meal  oi  man),  equivaJeut  to   8. 4 

Oirl,  age  2  yean  (21  meals  X  0.4  meal  of  man),  equivalent  to. . . .  8. 4 

Total  number  of  meal."  equivalent  to   82. 4 

Equivalent  to  1  man  for  27  days. 

Weig^  and  cotl  t^/ood  and  nuinent$  in  diUary  »tu^  Ab.  6S0, 


Food  oanninwd  duifns  flotlfe  study  (7  days). 


Cost,  nutllBnt«,  and  fuel  \'alllo  of  ftwd  par 
man  per  day. 


Kinds  Mid  atDounis. 


Cost. 


C(Mt. 


Pnteln. 


Fat. 


Carhohy-      F  1. 1 
I  (irat«s.  vuliip. 
I  \ 


-I 


AJtlMAt.  rOOD. 

Pof k:  Bsoon,  1,830  mms,  tfoanti  (1}). 
l^otalaolmalfood  — 

VMRAttLS  VOOP. 


C«»rcQls:  C<»raineal,17rSi:iCTnins,"lcenU(42). . 
Sugars,  eUr.:  SInip,  cruns,  12  ceuta  CiiO). . 
Vogstsbles:  CowpoLs.  i ^  ftrams, »oaata (OH); 

(iilons,  432  lorums.  2c«nta  (06)  

FkulUt:  Apples,  dried.  736 itnias,  11  OSDlS  (79)., 


Total  vo^ictable  foot! . 


Total  food  pmcbased  , 

Waste,  animal  and  T8|C9i*bls  (129) . 


Total  f8od«at«n. 


DoUai*.  1  Vtnt». 

0.4a  1  1.8 

Urams. 
4 

40 

Oram*,  (almu*. 
  453 

.411  1  1.8 

4 

40  j   4sa 

1 

.71  2.6 
.12  .5 

.11  .4 

.11!  .4 

61 

1« 
1 

sa 

1 
1 

478  !  2,S» 
7«  304 

44  S40 

32  101 

l.OS  3.0 

(W  1  30 

«2n  3.010 

l.M  1  0.7 

72 
10 

70 
13 

«eW  3.471 
130  708 

l.U  1  4.7 

fiC!  1  07 

"jKI  2,768 

DISTABY  8TXJDY  No.  681. 

Tliis  study  was  continued  seven  days.  The  aj;es  of  the  members 
of  the  family,  aad  the  number  of  meals  taken,  were  as  follows: 

Man,  a^e  33  y«'ars   21.0 

Woman,  a^e  29  yeara  (21  meaL*  X  0.8  meal  of  man),  equivalent  to. .  16. 8 

Girl,  age  8  yeiu^  (21  meab  X  0.5  meal  of  man),  equivalent  to   10. 5 

Boy,  age  7  yean  (21  meals  X  0.5  meal  of  man),  equivalent  to —  10. 5 

Girl,  age  6  yean  (21  meals  X  0.5  meal  of  man),  equivah-nt  to   10.  5 

Boy,  age  4  yean  (21  meals  X  0.4  meal  of  man;,  equivalent  to. . . .     8. 4 


Total  number  of  meab  equivalent  to. 
Equivalent  to  1  man  for  26  daya. 
[Bull.  221] 
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Weif^  and  eoH  of  food  and  nvtrienU  in  dietary  »twfy  No.  $81. 


Pood  cupgunwd  dnrinjE  eotlre  study  (7  d«yi}. 


C«8t.  natrimts,  and  fiMl  t«Iim  of  food 
per  man  per  day. 


Kinds and 

Cost 

Ooau 

Pnrtcin.' 

-J 

Carljoliv 
dral«s. 

Fuel 
value. 

1 

l>irk:  Bm«d,  I»7V  fniw 

cants  (14)  

DMm. 
0.46 

Ctnlt. 
1.7 

Qrams. 
6 

— 

Qramt. 
4» 

Oram*. 

( aioruM. 

m 

Total  fond 

.45 

1.7 

6 

VJ 

m 

VTOVtAStB  rooiK. 

Omls:  Com  meal.  19,120,  THwnts  (42)  

Sajcam.  etc.:  Sirup,  l,5«i2  fcrams,  8  cents  (til)  

V>|^Ubles.  etc.:  Cowpeas,  2,01.5  grams.  9  c«nts 

(65);  oakms,  fiOO grains.  2  ceats  (m)  

ftniXK  ApplM.  driid,  SB  grams,  13  cents  (74). 


Total  Tegetsblefood. 
Totnl  toad  puidiaaed. 


.7fi 
.OK 

.11 

.13 


l.€B 


Ltt 


Total  tood  eaten. 


1.53 


2.9 
.3 

.4 


X2 


18 
1 


SO 


41 


76 


34 


3.8 


82 
14 


83 
17 


tt7 


2,1143 
IW 

281 
113 


3.335 


1S8 


3,«5 
833 


3.8 


498 


2,888 


SUMMAKY  ASD  DISGUSSIOH  OF  BESULTS. 

Tho  .statistical  results  of  these  eleveii  studies  are  summarized  in 
the  following  table: 

Summary  of  nnulU  of  eleven  dielary  studies  ifith  (irorgia  mountmiitcrs  {jtrr  man  jx-r  day 

bam)  No$.  en-esi. 


Dietary  itady. 


Xo.  <T71,  iiioutUHlnc^T  s  fiiiiilly. 
No.  >X7'2,  iiit>tifii;iln«»r'9  fiunily. 
No.  (^3.  moiinialuMr's  faunlly. 
No.  674,  iQoontaineer's  ftunily . 
No.  675,  DMmotaineer's  funlly. 
NOi,  «7«i,  nKmntaiiiefr'a  hmlly. 
Mou  «77»  Boantatanet^  flunlly. 
No.  878,  llMrantalnMr's  Iwmily. 
No.  873,  moanUiueer'i  tunily . 
No.  880!,  aotmtalneer'B  fsiaUy. 
No.  881,  aoantabMo'*  lunlly . 


Avenge. 
* 


Cost 

Protdn.  1  Fats. 

r 

Carbohy- 
drates. 

Pud 
value. 

1  CfiU*. 

Qrams. 

Gram*. 

(Irnms. 

Citlorif*. 

13.7 

89 

i;«) 

im 

4.289 

15.8 

W 

161 

1K\ 

4.941 

12.8 

06 

148 

85;) 

5,113 

14.1 

127 

145 

1,043 

5.970 

14.8 

127 

IW 

934 

5.800 

16.8 

107 

157 

8» 

3,141 

17.3 

35 

163 

738 

4.«54 

7.7 

71 

117 

414 

2.381 

4.3 

44 

37 

331 

3.307 

3.7 

62 

67 

481 

2,768 

5.8 

68 

66 

403 

2.850 

12.0 

80  124 

I 

701 

4.243 

A  glance  at  these  figures  shows  that  the  diets  represented  vhtx 
widely  in  cost  and  in  the  amount  of  nutrients  and  energy-  supplied. 
The  first  seven  give  noticeably  higher  results  in  all  respects  than 
the  last  four.  Unfortunately  the  data  reported  are  not  sufficient  to 
explain  these  individual  variations.  Some  of  the  families  in  the 
first  group  were  in  better  circumstances  than  those  in  the  last,  which 
fact  may  in  a  measure  account  for  the  differences.  From  the  little 
information  available,  it  seems  probable  that  their  muscular  activity 
was  in  all  cases  much  the  same  as  that  of  farmers'  families  elsewhere; 
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the  xneD  probably  worked  fairly  hard  and  the  women  sometimes 
helped  in  the  farm  work. 

The  coat  ranged  from  17.3  cents  to  4.3  cents  |>er  man  per  day,  with 
an  ayerage  of  12  cents.  This  Ls  considerably  higher  than  among  the 
similar  mountaineer  families  studied  in  Tennessee,  where  the  cost  was 
found  to  avornge  only  7.4  rents  por  mnn  per  rlay.  The  hif^ber  cost 
of  the  Georj^ia  studies  is  due  in  large  measure  to  the  freer  use  of 
veirelables  and  fruit,  and  since,  as  has  been  already  explained,  llicse 
were  home  <^M'own,  but  quoted  in  the  tables  as  if  bought  at  market 
prices,  the  hiirher  cost  may  be  more  apparent  than  real.  Whereas 
in  some  of  the  Tennessee  studies  no  vcL'^ef ables  were  used,  at  least 
one  kind  appears  in  ea(  h  of  the  present  series,  and  cabbage,  string 
beans,  beets,  onn»iis,  eowpeas,  etc.,  were  all  in  connuon  use.  Fruit 
was  also  fairly  conuiion  in  the  Georgia  dietaries.  While  these  articles 
may  not  add  much  pruteiii  ami  energy*  in  proportion  to  their  cost, 
they  must  increase  the  palatability  of  these  verv  simple  diets.  Except 
for  the  use  of  vegetables,  these  diets  contained  much  the  same  mate- 
rials as  those  studied  in  Tennessee.  No  fish  or  beef  was  used,  and 
butter  in  only  two  instances.  As  far  as  may  be  judged  from  the  list 
of  foods,  uo  dessert  of  any  kind  was  made  in  any  of  the  families.  The 
cooking  and  serving  were  undoubtedly  of  the  simplest.  Lack  of 
money  and  the  difficulty  of  securing  other  materials  in  these  remote 
regions  would  be  sufficient  explanation  for  the  few  kinds  of  food  used. 
Probably  also  ignorance  of  better  conditions  and  long  habit  render 
the  diets  less  irksome  than  they  would  seem  to  one  accustomed  to 
the  usual  varied  diet. 

The  protein  supplied  in  the  Georgia  studies  ranged  from  44  to  127 
grams  per  man  per  day,  with  an  average  of  86  grams.  This  is  2 
grams  more  than  the  average  of  the  Tennessee  studies,  and  consid- 
erably below  the  standard  requirement  for  man  at  moderately  active 
work.  As  was  found  to  be  the  case  in  the  Tennessee  studies,  the 
fuel  value  was  relatively  much  higher  than  the  protein  content,  rang- 
ing from  2,207  to  5,970  calories,  w  itii  an  average  of  4,243  calories. 

In  a  few  studies  in  which  the  fuel  value  was  exceptionalh'  low 
the  eneiigy  supplied  may  not  have  been  entirely  sufficient,  but  in 
general  it  may  be  considered  to  have  met  the  needs  of  the  subjects. 
Regarding  the  adequacy  of  tlie  protein  supplied,  the  same  questions 
arise  as  in  the  Tennessee  stuiiies.  These  people  evidently  attained 
fair  physicid  development  and  satisfied  the  demands  of  their  appe- 
tites on  a  protein  ration  considerably  below  the  standard.  No  exact 
data  are  available  reijarding  the  physical  and  sociological  conditions 
of  these  Geor<:ia  families,  but  anyone  familiar  with  i\w  class  of  which 
they  are  typical  wilJ  admit  that  they  age  rapidly,  seem  to  have  com- 
paratively little  |)ower  to  resist  disease,  such  as  tuberculosis,  and  are 
neither  very  ambitious  nor  progressive. 
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DISCUSSION  OF  AMERiCAiN  RURAL  DIETARIES. 

By  Chakleb  E.  Wait.  Ph.  D.,  F.  C.  S., 
Profenmr  of  Vhem  i*try.  University  of  Tennessee. 

So  much  interest  is  now  being  felt  in  all  the  contiitions  of  life  in 
rural  regions  that  it  may  not  be  out  of-  place  to  use  the  three  seta  of 
studies  here  reported  as  a  starting  point  for  a  brief  discussion  of 
the  general  <lietary  conditions  of  tlio  rural  population  of  the  United 
Stilted.  Including  those  here  first  report cH.  1  M)  studies  of  rural 
/aniilies  have  l)een  niatle  in  v^arious  parts  ol  tlie  country  by  indi- 
vidual experiment  stations  or  under  the  ausj)i{  eii  of  the  Oliice  of 
Experiment  Stations.  Unfortunately,  they  du  not  represent  all  sec- 
tions, but  they  are  sufTicicnt  for  some  general  deductions  and  com- 
pansons.  The  average  results  of  the  various  groups  are  given  in  the 
table  following,  along  with  thoee  for  studies  among  other  groups  of 
people,  and  the  standard  for  moderate  muscular  work. 
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Besides  the  Vermont  studies  here  first  reported,  studies  were 
reported'*  by  W.  O.  Atwater  and  his  associates  as  part  of  the  work 
of  the  Cozmecticut  (Storrs)  Experiment  Station,  some  years  earlier, 
ono  among  farmers'  families  in  Connecticut,  and  the  others  on  farms 
in  Vermont  and  northeastern  New  York.  The  families  among  whom 
the  earlier  studies  were  made  corresponded  in  general  circumstances 
to  those  described  in  the  first  section  of  this  bulletin,  so  that  they 
may  all  be  taken  togetlier  as  typical  of  the  diet  of  moderately  well- 
to-flo  farmers  in  the  Northeastern  States,  Accordin^'ly,  it  appears 
that  the  diet  of  such  families  agrees  smprisingly  closely  vnth  the 
accepted  standard  for  persons  at  moderate  muscular  work,  both  in 
the  amount  of  protein  supplied  and  in  fuel  value.  Altlu)U«:h  tliere  is 
no  statistical  prfu  f  at  liand,  it  is  tlio  ^^cneral  impression  that  farmers* 
families  in  simiiur  circuaistauces  throui:h<yut  the  North.  South,  and 
West  are  equally  well  nourislied.  If  tlicro  arc  faults  in  the  diet  they 
are  due,  as  is  the  case  in  luinilies  in  similar  circumstances  in  cU'ws 
and  towns,  rather  to  the  ^\Tong  choice  of  foods  and  ])oor  nieliioiis  of 
preparation  than  to  insutlicient  quantities.  It  is  unfortunate  that 
there  have  been  found  on  record  no  available  dietary  studies  of 
farmers'  families  in  comfortable  circumstances  in  other  regions  of 
the  United  States  which  can  be  compared  Anth  those  made  in  New 
Englanil  and  New  York,  In  all  ic^^ions  of  the  United  States  the 
number  of  such  f  ami  lies  is  large  and  jjcrhaps  the  most  numerous 
group  of  the  rural  population.  Such  studies  are  needed  before 
general  deductions  can  be  drawn. 

In  the  dietaries  of  families  of  farmers  in  comfortable  circumstances 
in  the  Northeastern  States  there  was  a  considerable  variety  of  food 
materials  used.  Some,  notably  Nos.  602  and  603,  were  excellent 
illustrations  of  the  fact  that  with  intelligence  and  care  a  varied  and 
yet  moderate-priced  diet  may  be  obtained  as  well  on  the  farm  as  any- 
where else.  Although  the  city  housewife  may  have  the  advantage 
in  the  matter  of  fancy  groceries  and  fruit,  baker^s  and  confectioner^s 
goods,  and  the  like,  her  sister  on  the  farm  can  frequently  obtain  such 
staples  as  poultry,  eggs,  dairy  products,  vegetables,  and  native  fruits 
in  better  condition  and  for  less  outlay,  and  it  is  upon  these  rather 
than  upon  the  more  fancy  articles  that  the  attractiveness  of  a  whole- 
some home  table  depends. 

While  the  number  of  farms  in  \\  liich  the  cooking  and  serving  are  as 
good  as  in  corresponding  t  own  orcity  homes  is  large,  in  very  many  others 
these  features  of  the  diet  are  not  a.s  well  provided  for  as  the  means  of 
the  family  would  permit.  This  difference  is  undovd)te(lly  due,  at 
least  in  part,  to  the  greater  nund)er  of  kitchen  and  household  con- 
veniences in  the  city  homes.    The  rural  po])ulation  is,  however,  com- 
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ing  more  and  more  to  recognize  the  importance  of  running  water, 
ice  supi)lies,  good  drainage,  and  other  conveniences,  not  only  in  sav^ 
ing  labor  for  the  housekeepci-s,  but  in  raising  the  standard  of  home 
life.  To  have  meals  well  cooked  and  appetizing  is  perhaps  as  impor- 
tant as  to  have  them  adequate.  It  is  an  attested  physiological  fact 
that  a  pleasing  variety  in  diet  actually  stimulates  digestion  and  that 
the  amount  of  nutrients  in  the  food  eaten  which  can  be  made  avail- 
able to  the  body  for  nourishment  by  the  digestive  organs  depends  in 
considerable  measure  on  the  way  in  which  it  is  cooked. 

There  is  another  equally  important  consideration:  No  one  thing 
tends  more  to  increase  the  pleasure  and  grace  of  famUy  intercourse 
than  well-prepared  meals,  carefully  served  and  decorously  eaten* 
Such  meals  depend  more  on  the  intelligence  and  care  of  the  home- 
makers  than  they  do  on  expensive  materiab.  These  and  other  related 
points  are  being  more  and  more  impressod  upon  the  people  in  the 
towns  and  on  the  farms  by  the  courses  oflered  in  domestic  science  and 
arts  in  agricultural  colleges  and  other  schools,  by  the  various  educa* 
tional  extension  movements  of  towns  and  States,  by  the  Depart  inont 
of  Agriculture,  and  by  other  agencies  of  the  kind  throughout  the 
country.  It  seems  not  unreasonable  to  hope  that  before  many  years 
the  dietary  and  other  conditions  of  home  life  will  be  as  well  devel- 
oped in  homos  where  such  chanf^rs  arc  needed. 

There  are,  unfortunately.  <-ertain  (groups  of  peoph*  nf  tfiis  countrT 
%v!in  seem  out  of  the  track  of  general  progn'ss  and  among  ulioni  the 
stuiidanls  of  living  have  for  vears  remained  low.  Prominent  among 
these  are  two  irroiips  in  the  Southeastern  States,  the  while  mounlain- 
eers  and  the  ne^rroes,  in  sueli  rejrions  as  the  so-i'ulkHl  **hlack  Ix-lt." 
Thanks  t<»  the  (•ooj)eration  of  oflieers  of  the  Hampton  Noi-mal  hihI 
Agricultural  Institute,  the  'Tuskegee  Xornial  autl  Industrial  Institute, 
and  the  Agricultural  and  Me(  hanical  College  of  Alabama,  the  (XTico 
has  heeii  able  to  carry  out  dietary  studies  (summarized  in  the  table 
on  i^age  137)  which  throw  li<;ht  on  the  food  hal>its  of  groups  <>f  typical 
negroes  in  agricultural  districts  of  Virginia  and  .Vlal)aiiui.''  As  was 
found  in  the  studies  among  white  mountaineers  reported  in  tlie  pres- 
ent bulletin,  the  general  conditions  of  life  among  these  negroes  are  of 
the  simplest,  except  where  the  influence  of  such  institutions  as  those 
mentioned  above  is  raising  the  standard — a  most  excellent  and  con- 
stantly increasing  influence.  In  many  cases  they  cultivate  small 
farms  in  a  primitive  and  unprofitable  fashion,  live  in  poorly  buUt 
cabins,  and  in  general  exist  in  a  rather  "  hand-to-mouth  "  way .  Most 
of  the  cooking  is  done  on  the  hearth,  and  the  food  materiab  most 
commonly  used  are  the  same  as  those  noted  among  the  mountaineers. 

Another  smaller  but  quite  distinctive  class  are  the  small  Mexican 
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farmers  who,  although  living  in  New  Mexico  and  elsewhere  in  thd 
Southwest  em  United  States,  retain  the  characteristic  habius  of  old 
Spanish  Mexico.  The  dietaty  studies  summarized  in  t  he  table  on  page 
137  were  made  among  them  some  years  ago,'*  and  it  was  found  that 
they  obtained  a  fairly  well-balanced  ration  at  remarkably  low  cost. 
One  of  the  striking  features  of  the  dietaries  was  the  abundant  use  of 
the  native  beans,  called  "  ft  ijolo^/'  which  are  an  unusually  cheap  source 
of  protein.  This  is  parallel  with  the  use  of  other  legumes  among  • 
certain  Asiatic  nations,  notably  the  Japanese,  who  are  commonly 
supposed  to  obtain  little  protein  because  they  cat  little  meat,  but 
who  really  in  many  raso<!  ol)tain  largely  from  soy-bean  products  and 
other  voL'f'tnhle  foods  uiid  from  lish  as  much  protein  per  kilogram  of 
body  weight  as  Eiin)pettns. 

Thoso  New  Mexican  dietaries  are  the  lowest  priced  <^f  tliosc  included 
in  the  nutrition  invei?tifj:ati()ns  of  the  Ofiire  of  KxfMTinu'nt  Stations. 
They  i  ost  only  6.3  cents  a  dav  and  furnished  93  grams  of  protein  and 
3,6 lU  calories  of  energy.  Their  fuel  value  is  slighth'  lower  tlian  that 
of  either  group  of  the  Tennessee  studies.  Next  to  them  in  point  of 
economy  come  the  nmeteen  studies  made  in  leniotc  districts  of  Ten- 
nessee, whi<  li  furnished  12  grams  less  protein  and  271  calorics  more 
energy  at  0.4  ceiii  aiore.  Third  in  point  of  cheapness  are  the  Alabama 
negro  dietaries.  These  are  very  siniiUir  to  the  Tennessee  dietaries  in 
general  character,  as  has  been  pointed  out,  both  consisting  lai"gely 
of  the  "hog  and  hominy, "  characteristic  of  the  diet  of  poor  whites 
and  negroes  alike  in  the  Southeastern  States. 

The  proportion  of  pork  to  cereals  is  larger  in  the  Alabama  studies 
than  in  those  in  Tennessee,  and  consequently  there  is  less  protein  (62 
grams)  in  proportion  to  the  fuel  value  <3,167  calories).  The  cost 
is  about  midway  between  that  of  the  remote  and  that  of  the  village 
studies  in  Tennessee.  Considering  the  smaller  amounts  and  poorer 
proportion  of  protem  and  energy,  however,  the  Alabama  dietaries  are 
inferior  in  real  economy.  In  the  studied  among  negroes  in  eastern 
Virginia,  11  cents  purchased  lOd  grams  of  protein  and  3,627  calories 
of  energy.  When  it  is  remembered  that  in  the  higher  priced  Tennes- 
see studies  an  average  expenditure  of  11.2  cents  furnished  only  98 
grams  of  protein,  it  appears  that  the  Virginia  negroes  obtained  their 
protein  more  cheaply  tlian  their  white  neighboi-^in  Tennessee.  This 
difference  is  due  to  the  fact  that  the  Virginia  studies  were  made  in  a 
district  near  the  seashore  where  a  cheap  and  abundant  supply  of  fish 
furnished  nearly  half  of  the  total  protein.  The  Alabama  dietaries 
are  probably  more  typical  of  the  poorer  negroes  throughf)ut  the  South. 

The  Georgia  negro  dietary  here  fii-st  reported  (Xo.  670)  probably 
represents  a  family  in  rather  better  circumstances  than  tiie  avernge 
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of  tboee  j  ust  discussed.  Its  comparatively  high  cost  and  low  protdn 
pluce  it  outside  of  the  economical  and  well-balanced  studies  of  this 
type. 

The  Georgia  mountaineer  dietaries,  although  similar  to  those  in 
Tennessee  in  general  character,  are  more  expensive,  but  at  the  same 
time  slightly  more  varied  and  nutritious.  Probably  the  differences 
between  the  dietaries  in  the  two  States  would  appear  less  were  it 
possible  to  reduce  both  to  the  same  scale  of  market  prices  and  to 
include  a  larger  number  of  Georgia  studies  in  the  average. 

As  was  implied  in  an  earlier  section,  these  mountaineer  families 
stand  financially  in  much  the  same  relation  to  the  bulk  of  the  rural 
population  as  do  the  poor  in  the  crowded  sections  of  the  cities  to  the 
city  dwollfTs  at  large.  It  n\iw  tlicrefore  be  interesting  to  compare 
their  dietaries  with  those  of  families  in  congested  quarters  of  New 
York,  Chic»igo,  and  elsewhere.**  The  15  families  described  as  desti- 
tute in  the  table  on  page  137  were  living  below  what  is  known  as  the 
"poverty  line,"  and  would  undoubtedly  have  eaten  more  coidd  they 
have  afforded  it.  They  paid  almost  twice  as  much  for  their  food  as 
the  Tennessee  mount ainoers.  but  obtained  only  four-fifths  the  amount 
of  protein  and  two-thirds  the  fuel  value.  Althoni:!)  they  probably 
o}>t Mined  a  greater  variety,  it  must  be  conceded  that  in  such  cases 
quiuitity  and  wholesonieness  are  more  important  than  variety.  The 
25  fajnili<'s  in  New  ^'ork  City  and  elsewhere  represent  poverty  of  a 
less  acute  kind.  Here  liic  cost  averaged  9  cents,  tlie  protein  84 grams, 
and  tlie  <'nerg>'  2,653  calories.  Tlie  other  55  New  York  studies  were 
matie  anu>n«r  families  witli  means  above  the  "poverty  Une."  They 
paid  '2\  to  times  as  nnich  for  their  food  as  tlie  Teimessee  mountain- 
eers. I)ut  obtained  an  am|)h'  su{)j)ly  of  nutrients  and  energ}'  with  con- 
si(h  rah!e  variety  of  materials.  Except  in  extreme  cases,  the  eity 
poor.  ju(i;^'etl  In'  the  data  (juoted,  appear  to  be  better  nourished  than 
the  mountaineers  and  pay  more  for  their  food. 

The  remaining  dietaries  quoted  in  the  table  represent  families  of 
dilTerent  kinds  in  moderately  comfortable  circumstances  in  various 
cities  and  towns  of  the  United  States.  -In  all  these  dietaries  the 
energy  ia  above  the  standard  for  moderately  active  work  and  in  mam-  ^ 
cases  probably  in  excess  of  the  needs  of  the  families.  These  dietaries 
do  not  furnish  nutrients  as  cheaply  as  those  from  Tennessee,  Ge<^rgia, 
and  New  Mexico,  where  the  foods  were  mostly  home  grown  and  the 
variety  very  limited,  but  they  are  much  more  varied  and  appetizing, 
and  probably  well  within  the  means  of  the  families  using  them. 

In  general,  it  may  be  said  that  the  mountaineer  studies  represent 
dietaries  about  midway  in  economy  and  nutritive  value  between  the 
New  Mexican  ones  and  those  of  the  Alabama  negroes.   Compared  with 
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the  dietaries  of  citj  families  in  corresponding  financial  conditions, 
they  cost  much  less  and  furnish  about  the  same  amounts  of  energ}-, 
but  are  low  in  protein  and  also  lacking  in  variety.  Data  are  not 
available  for  discussing  at  length  the  quality  of  cooking  of  these  moun- 
taineer families  as  compared  for  instance  with  that  of  the  city  poor 
whom  they  resemble  in  some  other  ways,  as  pointed  out  above,  but  it 
was  certainly  the  opinion  of  those  making  the  studies  that  in  few  of 
the  families  was  the  food  well  cooked  or  the  diet  even  reasonably 
attractive  to  a  person  with  the  Uvsual  standards  of  living.  Compared 
with  the  dietaries  of  families  in  fairly  comfortable  circumstances 
throughout  the  countr}',  the  same  advantages  and  disadvantages 
appear — ^low  cost,  sufficient  energj^  but  a  striking  deficiency  of  pro- 
tein, and  a  lack  of  variety  in  the  materials  used.  Could  these  fami- 
lies be  made  to  realize  the  importance  and  comfort  of  such  improve- 
ments and  conveniences  in  living  as  are  already  found  or  are  coming 
to  be  appreciated  in  many  other  sections  of  the  c-oinitry,  tlioir  dietary 
habits  could  undoiihtcdly  be  improved  at  very  little  increase  of  cost, 
nu<\  hand  in  liund  witlisuch  a  cluinge  would  go  an  equally  important 
improvement,  not  oidy  in  their  physical  but  also  in  their  sorial  and 
other  conditions.  One  of  tiio  most  useful  functions  of  dietary  studies, 
such  as  tliose  here  rcjjortcd,  is,  by  pointing  out  existing  errors,  to 
pave  the  wa>  for  improvement. 
[Or.  m} 
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LETTER  OF  TRANSMIHAL. 


U.  S.  Department  of  Aosiculturb, 

OincE  OF  Experiment  Stations, 

Washington,  D.  (7.,  October  4,  1909. 
Sir:  I  have  the  honor  to  transmit  herewith  a  report  on  irri<^Mtion 
in  the  State  of  Texas,  prepared  by  J.  C.  Nagle,  professor  of  civil 
engineering,  Agricultural  and  Mechanical  O^llege  of  Texas,  under 
the  direction  of  Samuel  Fortier,  chief  of  irrigation  investigations  of 
this  Office.  This  is  one  of  a  series  of  reports  giving  the  status  of  irri- 
gation in  the  several  arid  States  at  the  time  ihey  were  prepared. 
This  report  on  Texas  is  based  on  tiata  collected  in  19US,  and  refers  to 
that  year.  Development  has  been  rapid  since  that  time,  and  condi- 
tions in  some  sections  have  chanp;e(l  since  the  report  was  prepared. 
There  is  a  ver\'^  large  call  u})on  this  Office  for  general  information  re- 
garding Llie  op|)ortunities  for  set  tlcinent  on  irrigated  lands,  the  cost  of 
land  and  water  and  of  Cijtahlisiiiiig  homes  on  these  lands,  and  regarding 
the  crops  grown.  The  attempt  has  been  made  to  include  in  each  of 
these  reports  as  nearly  as  possible  all  the  information  which  will  be 
needed  by  persons  contemplating  settlement  in  the  State  to  which  it 
refers.  It  is  recommended  that  the  report  be  published  as  a  bulletin 
of  this  Oflice. 

Respectfully,  A.  C.  Tiiue, 

DirecUir. 

Hon.  James  Wilson, 

Secretary  cf  AgrieuUure, 
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ILLUSTRATION. 

Plate  I.  Map  of  Texas,  showing  streams  available  for  trrigatioii   S 
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IRRIGATION  IN  TEXAS. 


OSSSXAL  SSSCXIPTIOV. 

* 

Texas  lies  in  the  extreme  southern  part  of  the  Great  Central  Plain. 
Its  area  is  265,896  square  miles,  or  170,173,440  acres,  nearly  one- 
ninth  of  the  total  area  of  continental  United  States,  excluding  Alaska. 
States  the  size  of  Maine,  New  Hampshire,  Vermont,  Massachusetts, 
Rhode  Island,  Connecticut,  New  York,  New  Jersey,  Delaware,  Mary- 
land, Virginia,  North  Carolina,  and  South  Carolina  could  be  carved 
out  of  it  and  there  would  stUl  remain  an  area  equal  to  one-third  that 
of  Pennsylyania.  The  State  extends  through  9.5*  of  latitude  and 
nearly  13*  of  longitude.  Texline,  located  10  miles  south  of  the 
northern  boundary,  is  only  50  miles  south  of  Cairo,  111.,  while  Browns- . 
vflle,  8O0  miles  farther  south,  near  the  extreme  southern  part  of  the 
State,  is  in  the  same  latitude  aa  Miami,  Fla.  The  eastern  boundary 
of  the  State  is  but  a  few  miles  west  of  the  meridian  passing  just  east 
of  St.  Paul,  Minn.,  while  £1  Paso,  750  miles  west  and  near  the  extreme 
western  part  of  the  State,  is  nearly  100  miles  west  of  Denvor  and  on 
approximately  the  same  meridian  as  Glasgow,  Mont.    (PI.  I.) 

There  are  245  counties  in  the  State,  the  smallest,  Rockwall,  having 
an  area  of  only  143.75  square  milesi  while  El  Paso,  the  largest,  has 
an  area  of  9,280  square  milos,  or  more  than  seven  and  one-half  times 
that  of  the  State  of  Rhode  Island. 

Acconlin<i^  to  the  census  of  1900,  Texas  had  a  population  of  3,048,710 
and  ranked  sixth  among  the  States.  The  avera<^e  population  per 
square  mile  was  11.0  as  compared  witli  25.0  for  the  United  States,  or 
129.8  for  the  North  Atlantic  States.  The  population  of  the  State  by 
the  censuses  since  1850  is  as  follows; 


Populaeiim  qiT  Tarn  by  UniUd  SUUea  Cbuut,  lSSO-1900. 


Year. 

Population. 

Year. 

Population. 

si2,att 
aitt.215 

i.an.7tt 

2,286,587 
3,018,710 

I  IflBO  

Prof.  F.  M.  Bralley,  general  agent  of  the  conference  of  education 
in  Texas,  estimated  the  population  in  1906  as  3,536,618,  and  it  b 
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expected  that  by  the  next  census  it  will  have  reached  4,U()0,()()0.  In 
bringing  about  this  increase,  irrigation  and  intensive  riilti\  ation  are 
to  play  an  imporiunt  part.    They  have  alreadv  rondercii  profitable. 

areas  which  up  to  a  few  years  ago  were  considered  worthiess  for 
agricultural  purposes. 

TOFOQEAPHY. 

Texas  has  a  frontage  of  400  miles  on  the  Gxdf  of  Mexico,  and  slopes 
back  to  the  north  and  west  to  elevations  of  4,000  to  9,500  feet.  The 
following  are  the  highest  points  in  the  State: 

Elevations  o/  points  in  Texas. 


Guadalupe  Feik,  F.l  ('oiiiity    

Mount  KiTjpry,  Brewster  tauuly  

Mouiii  LiviTinore,  Jell  Davis  Couoty  

I'aiMinu,  OQ  ibe  SouUieni  Pacific  Raltroad,  700  mUea  west  of  Beaumont  and  621  ml\ta  west  of 


Fwt 


9.. 100 
•,400 


Between  one-third  and  one-fourth  of  the  State  Is  less  than  500  feet 
elevation,  and  perhaps  two-fifths  is  less  than  1 ,000  feet.  The  Llano 
EstarnHo,  or  Staked  Plains,  rnvering  about  IS, 000  square  miles, 
ranges  from  ;{,()()()  to  4,000  fcM>t  in  elevation,  but  appears  to  be  almost 
level,  owing  to  its  very  gradual  slope. 

CUKATE. 

Such  wide  ranges  in  latitude,  longitude,  and  elevation  give  rise  to 
wide  variations  in  temperature  and  rainfall.   The  mean  annual 

rainfall  for  portions  of  the  State  bordering  on  the  coast  approaches 
50  inches,  while  at  El  Paso  it  is  little  more  than  9  inches.  The 
recorded  temperatures  of  the  State  ran«re  from  16°  F.  below  zero, 
the  absolute  minimum  at  Big  Spriiifj:,  to  117°  above,  the  maximum  at 
Amurillo.  According  to  newspaper  statements,  at  the  same  hour 
(luring  the  winter  of  1908,  tlic  thermometer  stood  at  10°  below  zero 
at  Texiine  and  at  S4°  above  at  Browns\'iIle,  SOO  miles  farther  south. 

The  following  tables  of  luontiily  rainfall,  mean,  highest,  and  lowest 
temperatures,  and  frost  data,  are  taken  from  tlie  publications  of  Llie 
U.  S.  Weather  Bureau,  and  wherever  possible  the  numlier  of  years 
covered  bv  the  means  is  ^ven.  The  data  are  given  for  a  few  stations 
onlv.  These  are  divided  into  seven  groups,  corresponding  to  tlio 
ariiiuary  grouping  of  duia  on  existing  irrigation  systems  which  will 
follow.  The  stations  were  selected  so  as  to  give  as  nearly  as  possible 
average  values  for  the  rainfall  in  the  sections  surrounding  them.  The 
▼allies  include  data  for  1907,  except  for  Menardville,  which  includes 
nothing  after  1903. 
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Mtm  monMif  and  annual  nm^aU, 


I. 

u. 
m. 

IV. 

V. 
VI. 

vn. 


UrariKe  and  Beaumont  

Houston  ,».,«,... 

Daiievang  , 

Bwvillf   .   

Laurt'li's  uod  Santa  Uer- 
truilcs  raacbv.  

Hrownsvillf  

111  ,V  II 1 1  in  11, 1 

Laurie  Piiss— i-orl  Uuiicjji. . , 

Mount  Blanco  

Hale  Center  ...  ...... 

Amarillo— Fort  ElUott  

Menardrtlle  

iFort  Stockton  

\F(Mt  Davis. 


1 

recoTii. 

r  CfjtMMi  y . 

Anrll 

- 

rear*. 

Inehet. 

Inatet. 

/tteJke*. 

Ineka. 

Ineka. 

25 

2.83 

3.61 

2.90 

2.71 

3.01 

5.02 

20 

4. 13 

3.50 

3.79 

3.80 

i.14 

ft.  90 

12 

3. 16 

3.35 

2.95 

3.88 

3.15 

4.  as 

13 

1.23 

2. 16 

2. 11 

2.64 

3. 18 

9 

.87 

2.63 

2.06 

1.85 

2.31 

2.73 

37 

1.38 

1.44 

1.33 

1. 19 

2. 16 

2.  25 

36 

1.46 

1.65 

1.80 

:\.  10 

2.  k2 

32 

.75 

.85 

1. 13 

i.eo 

3.  i:$ 

2.58 

22 

.M 

.88 

.58 

1.91 

2.  11 

3.04 

14 

.29 

.53 

.48 

1.71 

2.1:1 

3.24 

28 

.62 

.« 

.55 

2.11 

3.67 

3.08 

15 

1.30 

i.ao 

.80 

.90 

1.70 

3.20 

ao 

.40 

.48 

.86 

.47 

I.  SO 

1.98 

as 

.M 

.» 

.«4 

1.04 

1.98 

so 

.M 

.« 

.M 

.M 

.96 

.88 

II. 
m. 

IV. 

V. 
VI. 

vn. 


OraoKe  and  BeuunoDt  

Houston  «  ' 

Danevang  

BeevlUe  

L&ureles  iuitl  Santa  Ger* 
tnnle-s  ranches  

Brownsville  

San  Antonio  

Ka^te  I ';i.<vs  -  Fort  iJuacan  . 

Moiiut  Ulanco  

IltiJe  Center....  

Amarillo— Fort  Elliott..... 

Menard  Tille. 
/Fort  Stockton. 
\Fort  Davit.. 


Lei^tb 
reoord. 

July. 

Augmt 

Sep- 
tem- 
Ijcr. 

Octo- 
ber. 

No- 
vem- 
ber. 

Deuen- 
ber. 

An* 
dinL 

Ytar: 

Ineka. 

Ineka. 

Ineka. 

India. 

India. 

Indta, 

Incku. 

25 

4.70 

4. 18 

X78 

2.92 

4.03 

3.22 

41.91 

26 

:i.  »4 

4.05 

4.54 

3.30 

4.06 

3.00 

48.43 

12 

5.U2 

3.66 

3.86 

4.50 

3.98 

4.01 

45.87 

13 

3.95 

1.92 

2.79 

2.78 

2.19 

1.73 

28k«ft 

9 

2.43 

1.87 

3.23 

2.41 

2.44 

1  44 

2n  29 

37 

I.K7 

2.78 

6. 76 

3.27 

2.19 

1.45 

.V. 

2.  49 

2.  01 

3.59 

1.99 

2.25 

1.78 

28.30 

Si 

1,  7>s 

2.  Sis. 

3.50 

l.tJS 

1.12 

.93 

21.t)0 

22 

3.30 

2.59 

2.24 

2.18 

1.16 

.61 

21.86 

14 

4.04 

2.41 

2.80 

1.41 

1.23 

.62 

2L18 

28 

2.38 

3.08 

2.10 

1.90 

.88 

.84 

23:88 

15 

3.00 

1.80 

2.10 

3.80 

LW 

L50 

28.80 

80 

2.07 

8.88 

8.88 

1.48 

.75 

.78 

16.88 

81 

S.87 

8.88 

8;  8ft 

1.84 

.80 

-  .88 

17.46 

88 

ZW 

L78 

L41 

LQft 

.« 

.58 

8.98 

•  ISWto  lOOr,  Inohuivo^ 


The  following  tables  on  moan,  highest,  and  lowest  temperatures 
and  fro.st  (hita  contain  data  for  soin<i  stations  not  included  in  the 
rainfall  table,  but  are  fairly  representative  ol  the  groups  with  which 
they  are  given. 
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Eighut,  lovMtt,  and  mean  temperatures  at  ttatiom  tn  Texat, 


u 


ni 


IV 

V 
VI 

vn 


StMlOML 


Jloiusion  . . . 
<talvi'-ston. .  ... 

Coluritbla  

DaiK-vung  

Victorlu. 
Rwvlllfi.  

Bri^hum...... 

BrowusvlUe,.. 


Fort  McItUosh,, 

Kaiflc  I'li^s  

Fort  (  larte..  

Ki'iTv  illi'  

Ilottdo  

San  Aiitiiaio  

Mount  Hlaiuo.  

Aniurillo  -Fort  EUlolt. 

Half  (  etitiT  

Mt'nimlvlllo  

/Fort  ytockton  

\Fort  Davte  

El  Paao  


19 

■sr, 

IK 
V2 
10 
12 
19 
12 
16 


19 
21 

i:< 

M 

21 
20 


•p. 


104  July......... 

!)S  .  .do  

1(V2   do  

ICM  .  .<io  

IW  Aiipust  

107  June  

j  July  Aotnit. 
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UTUSAI  BBSOUBCES. 

In  the  extreme  eastern  and  southea^stem  parts  of  the  State  there 
are  splendid  forests  of  longleaf  and  loblolly  pine,  which  are  being  con- 
verted rapidly  into  building  lumber.  Farther  wr.^t,  but  .still  in  the 
custom  part,  are  large  bodies  of  oak,  ash,  and  othfT-  hardwoods,  which 
are  heinp:  u.'^rd  for  manufartuiin^:  furniture.  Fine  live-oak  trees  are 
fomid  in  j)t)rtion-  nf  the  country  alont:  the  coast  in  tlie  ea.steni  ])art  of 
the  StatO|  but  farther  south,  where  the  rainfall  is  less,  all  other  timber 
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growths  are  replaced  chaparral,  mesquite,  and  similar  trees.  Ths 
western  part  of  the  State,  except  the  tops  of  the  higher  mountains,  is 
generally  treeless,  hut  for  mesquite  and  chaparral.  The  mountain 
tops  are  coversd  with  pine  and  hardwoods.  In  the  central  part  of  the 
State  fine  groves  of  pecan,  hackbeny,  cottonwood,  and  similar  trees 
are  frequently  found  along  the  water  courses.  The  gathering  of  pecans 
has  become  quite  an  industry  in  the  west-central  part  of  the  State,  and 
the  treea  are  being  cultivated  and  improved  systematically  at  Brown- 
wood  and  other  places.  The  Staked  Plains  are  devoid  of  natural 
timber,  but  in  many  places  excellent  trees  can  be  grown  even  without 
irrigation,  although  in  the  more  arid  regions  it  is  necessary.  Prac- 
tically the  entire  northeastern  part  of  the  State  is  a  Tcrtiar}^  forma- 
tion and  is  crossed  hy  several  forest  strips  of  post  oak,  interniintxled 
with  many  other  kinds  of  trees.  These  strips  are  usually  about  10 
miles  wide  and  <'xten(l  100  miles  or  more  in  a  norf  beast erly  and  south- 
westerly dinn  I  inn.    The  timber  is  used  for  fur  l  prmcipally. 

Lar«^e  ixn  tKiiis  of  the  Tertiary  fornifition  m  the  eastern  find  east- 
central  ])aris  of  the  State  are  underlaid  with  vast  dcpn-it^  of  lignite. 
In  t>ne  case  a  deposit  with  a  thickness  of  at  least  9  feet  s'v  as  traced  for  a 
distance  of  practically  3  miles.  It  was  not  possible  to  work  the 
deposit,  as  it  was  located  9  or  10  miles  from  a  railroad  and  the  railroad 
company  coubl  not  be  induced  to  construct  a  branch.  The  liijnito 
in  the  vicinit}  of  Rockdale,  Calvert,  Laredo,  Eagle  Pass,  and  a  few 
other  points  near  railroads  is  mined  and  shipped  to  many  places  to 
use  for  power  generation.  A  project  to  construct  an  enormous  pro- 
duoer-gss  plant  near  Rockdale  to  generate  electricity  to  be  transmit- 
ted to  neighboring  towns  and  even  to  Dallas,  Waco,  and  Houston,  has 
been  mentioned.  Bituminous  coal  is  mined  near  Thurber  and  £1 
Paso  and  deposits  are  known  to  exist  at  other  points^  Crude  oil  and 
natural  gas  are  found  at  a  number  of  points  in  the  State  and  are 
extensively  used  for  power  generation,  being  cheaper  than  coal  for 
that  purpose.  Large  deposits  of  workable  inm  are  found  at  Rusk 
and  others  are  known  to  east  at  many  other  places. 

The  principal  development  that  has  been  made  in  the  State  outside 
of  the  cattle  industry  is  agricultural.  Manufacturing  industries  of 
many  kinds  are  beginning  to  spring  up.  There  arc  more  than  a  dozen 
cotton  mills  in  operation,  but  this  should  be  only  the  beginning.  The 
State  operates  an  iron  furnace  with  convict  labor  at  Rusk.  Smelters 
for  reducing  gold,  sUver,  copper,  and  other  ores  are  operated  in  the 
vicinity  of  El  Paso.  Phmts  for  manufacturing  cast-iron  articles  and 
for  the  fabrication  of  structural  steel  and  iron  ai"e  operated  at  Beau- 
mont Houston,  Dallas,  and  other  places.  As  yet  there  are  no  steel- 
rolling  mills  in  the  State. 
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TKAHSPOSTATICnr. 

Railroad  dovolopment  in  T(  xa-  has  been  greatest  in  the  eastern  and 
central  parts  of  the  State,  and  fully  half  (be  inileaf}:e  lies  in  the  etustern 
third  of  the  State.  The  Texas  Railroatl  Coniiuission,  in  its  report  for 
1907,  placed  the  total  mileage  of  steam  roads  at  12,575.56.  R.  A. 
Thompson,  enorineer  for  the  commission,  estimates  that  341.18  miles 
additional  bad  been  built  to  June  30,  1908.  Besides  the  steam  roads, 
tiicre  were  about  112  miles  of  electric  interurban  roads  and  some 
300  miles  of  logging  or  private  roads. 

While  Texas  ranks  first  among  the  States  in  raflroad  mileage,  the 
traffic  of  the  State  by  inland  waterways  is  very  limited.  Operations 
are  in  progress  having  in  view  the  improvement  of  the  Trinity  and 
Brazos  rivers  and  Buffalo  Bayou  and  the  construction  of  a  coastal 
canal.  Galveston,  in  point  of  export  shipments,  is  probably  the 
principal  port  of  the  Gulf  and  South  Atlantic  States. 

TAZATIOV. 

The  total  valuation  of  all  property  assessed  for  the  year  ending 
August  31,  1907,  was  SI  , 636,297, 115,  according  to  the  annual  report 
of  the  comptroller  of  public  accounts.  This  was  a  net  increase  of 
$414,137,246  over  the  previous  year.  The  total  taxes  assessed  for 
the  year  1907,  including  State,  poll,  and  county,  were  $7,320,227.64. 

EDUCATION. 

Texas  has  a  larger  permanent  endowment  for  public  schools  than 
any  other  State,  but  owing  to  the  small  amount  supplied  by  local- 
taxation  the  expenditure  per  pupil  in  attendance— $12.76  in  1906 — 
was  jiist  half  the  average  for  the  entire  United  States.  This  is  being 
increased,  however,  as  many  communities  are  forming  independent 
school  districts. 

Texas  has  a  large  number  of  denominational  colleges  and  univer- 
sities, as  well  aa  a  state  university,  the  main  branch  of  which  is  at 

Austin  and  the  medical  department  at  Galveston.  The  Agricultural 
and  Mechanical  (land-grant)  College,  receiving  aid  from  the  United 
States  Government  under  the  Morrill  acts,  is  located  at  College  Sta~ 
tion,  and  offers  inexpensive  education  in  agricultural  and  engineering 
lines.  State  normal  schools  are  maintained  at  Huntsville,  San  Mar- 
cos, and  Denton,  and  the  State  Normal  and  Industrial  College  for 
Girls  is  also  located  at  Denton.  There  is  a  state  normal  and  industrial 
college  for  neprroes  at  Prairie  View,  in  Waller  County.  This  college 
shares  with  the  Agricultural  and  Mechanical  College  in  federal  aid 
under  the  Morrill  acts.  An  agricultural  experiment  station,  supported 
mainly  by  federal  funds  under  the  Hatch  and  Adams  acts  is  organized 
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as  a  dflpartomt  of  the  Agricultural  and  Mechanical  College,  and  is 
located  at  College  Station.  Sobatatione  supported  by  state  funds  are 
maintained  at  Beeville,  Troup,  and  Chillioothe.  The  U.  S.  Depart- 
ment of  Agriculture  maintains  experimental  farms  at  Brownsyille 
and  San  Antonio,  and  has  conducted  special  ezpeciments  in  different 
parts  of  the  State. 


The  following  statistics  regarding  some  of  the  principal  crops  of 
the  State  have  been  compiled  from  the  Yearbook  of  the  U.  S.  Depart- 
ment of  Agriculture  for  the  year  1907 : 
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Toxiis  was  credited  with  the  production  of  12,000  lon^  tons  of  cane 
sugar,  but  the  acreage  and  value  were  not  given.  The  vahie  of  the 
cotton  crop  was  not  given  by  States,  but  from  the  total  for  the  whole 
of  continental  United  States,  the  proportion  of  Texas  was  worth 
sometliing  more  than  $125,000,000.  For  1907  the  cotton  production 
was  low;  during  1906,  with  only  8,894,000  acres,  the  producUbn 
amounted  to  4,174,206  bales  of  500  pounds  each,  and  in  1908  the 
crop  was  3,814,485  bales,  the  acreage  being  9,316,000. 

Details  for  8ugaiH»ne  acreage,  sorghum,  cotton-seed  oil  jnoducts, 
turpentine,  fruit,  garden  truck,  etc.,  were  not  obtainable. 

Thm  were  1,278,000  head  of  horses,  worth  $83,070,000;  637,000 
mules,  worth  $57,967,000;  1,072,000  milch  cows,  worth  $27,872,000; 
7,825,000  other  cattle,  worth  $93,900,000;  1,300,000  sheep,  produdng 
8,450,000  pounds  of  washed  and  unwashed  wool;  and  3,147,000  swme, 
worth  $16,522,000. 

For  the  year  1908  it  is  probable  that  the  quantities  and  values  of 
nuttiy  of  the  above  products  have  been  materially  increased,  except 
ootUm  and  cotton*fleed  products. 

WATEB  Il£SOUBC£S. 

The  water  resources  of  Texas  have  only  !)egun  to  be  developed. 
There  are  millions  of  acres  of  arable  land  within  the  State  susceptible 
of  cultivation  under  irrigation  to  a  degree  limited  only  by  the  amount 
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of  water  available.  Rice  inigation  has  been  developed  along  the 
coast,  but  in  addition  to  large  areas  still  available  in  that  section  tliore 
are  vast  bodies  of  rich  bottom  land  along  the  lower  reaches  of  the 
principal  rivers  which  can  be  irrigated  hj  pumping  for  the  cultiva- 
tion of  rice,  sugar  cane,  alfalfa,  and  other  crops.  Toward  the  aouroes 
of  such  streams  as  the  Brazos,  the  Colorado,  and  the  Wichita  rivers, 
where  the  rainfall  is  of  periodic  occurrence,  and  the  land  normally 
arid  or  semiarid,  it  is  possibln  to  construct  imponndinf]::  reservoirs  to 
conserve  the  run-oir.  There  are  hfohs  in  eastern  and  central  Texas 
also  wluTe  tlio  rainfall  is  more  uniformly  distributed  and  the  amount 
is  ordniarily  snfTicient  to  raise  good  crops  on  which  irrigation  could 
be  made  to  pay  as  an  adjunct  to  the  rainfall,  particularly  in  the  culti- 
vation of  fruits  and  vegetables. 

in  the  western  portion  of  the  State  large  areai»  have  been  re<:arded 
as  practically  dei^ert.  This  land  is  very  fertile  when  touched  by 
water,  and  it  would  seem  possible  to  construct  reservoirs  to  conserve 
the  run-ofr  from  the  steep  mountain  sith's  dunng  lieavy  rains  which 
are  of  such  short  duration  tliat  tiie  greater  part  of  the  water  runs  off. 
Irrigation  in  the  vicinity  of  El  Paso  and  Del  Kkj,  aiul  ia  the  Laguna 
district  of  Coahuila,  Mexico,  shows  conclusively  that  all  these  lands 
need  to  convert  them  from  desert  wastes  into  fertile  farms  is  water. 
Attempts  to  cultivate  crops  without  irrigation  in  these  regions  can 
result  only  m  fsalure,  as  has  been  demonstrated  along  the  line  of  the 
Southern  Pacific  Railroad  beyond  Del  Rio. 

SXVS&  SYSTEMS. 

With  the  exception  of  Wichita  River,  Pease  River,  Prairie  Dog 
Fork,  and  the  direct  drainage  along  the  eastern  portion  of  the  northern 
border  of  the  State,  the  water  from  which  area  reaches  the  Gulf  of 
Mexico  by  way  of  the  Red  and  the  Mississippi  nveis,  the  nver  sys- 
tems in  Texas  flow  southeast  and  empty  directly  into  the  Gulf  of 
Mexico.  Reckoning  from  east  to  west  the  principal  systems  of  this 
group  are  the  Sabine,  Neches,  Trinity,  San  Jacinto,  Brazos,  Colorado, 
Guadalupe,  San  Antonio,  Nueces,  Pecos,  and  Rio  Grande  rivers.  Of 
these  t  he  Trinity,  Brazos,  and  Colorado  are  the  principal  ones  which 
lie  almost  wholly  within  the  State  and  drain  vast  areas  of  land. 

SABINE  RIVER. 

Hie  Sabine  River,  which  forms  tlie  boundary  between  Louisiana 
and  Texas  for  nearly  200  miles,  heads  in  Hunt  and  Collin  counties 
and  flows  southeasterly  for  150  or  200  miles  to  the  state  line,  then 
turns  south  and  finally  empties  into  Sabine  l^ke.  At  the  lower  end 
of  the  channel  which  forms  the  outlet  to  this  lake  is  situated  Port 
Arthur,  a  harbor  for  veasels  of  light  draft.  The  river  is  navigable 
for  small  boats  for  a  considerable  distance  above  its  mouth. 
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The  drainage  area  of  the  Sabine  River  abore  Orange,  in  Texas,  is 
about  7,500  square  miles.   On  the  lower  portions  of  the  stream  axe 

many  rice-irrigation  systems.  Higher  up  on  the  watershed  are  sev- 
eral small  power  plants  which  utilize  heads  ranging  from  5  to  25 
feet.  On  account  of  the  fairly  uniform  distribution  of  rainfall  and 
the  vegetation  covering  the  watershed,  the  ordinary  flow  of  this  and 
other  east  Texas  streams  is  much  more  uniform  than  that  of  the 
streams  farther  west. 

Below  are  the  results  of  discharo:P  measurements  at  the  gaging 
station  established  near  Longview  by  Professor  Taylor,  of  the  Hydro- 
graphic  Division  of  the  U.  S.  Geological  Survey.'^ 

'  of  SalbvM  Biver  nm  LamgmtWt  31t^. 
[Dnioate  ans.  S,«00  tqtnn  iiilki.l 
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For  the  year  1904  the  mininuiiTi  discharges  for  tlie  months  of 
August,  September,  October,  Novenibei,  :ind  December  were  44,  44, 
30,  53.  and  44  cubic  feet  per  second,  respectively,  and  the  corre- 
sponding niiixinium  discharges  for  the  same  months  were  580,  426, 
63,  109.  and  869  cubic  feet  per  second.  The  greatest  discharge 
occurred  (hiring  April,  when  the  maximum  was  6,544  cubic  feet  per 
second,  while  the  miiiiiitiim  was  620  cubic  feet  per  second. 

For  IDO.^  the  miniimini  discharges  for  the  months  of  August, 
September,  October,  November,  and  December  were  102,  135,  122, 
483,  and  660  cubic  feet  per  second,  respectively,  while  the  maximum 
discharges  for  thesame  times  were  7,316, 326, 1,461,'2,907,  and  17,360 
cubic  feet  per  second,  respectively.  The  maximum  for  the  year 
occurred  in  May,  and  was  19,480  cubic  feet  per  second,  while  the 
minimum  for  that  month  was  9,735  cubic  feet. 

NBCH£S  RIVBK. 

The  Neches  River  heads  in  Van  Zandt  County,  flows  southeasterly 
through  the  heavily  wooded  portion  of  east  Texas,  and  empties  into 
Sabine  Lake  18  or  20  miles  above  Port  Arthur.  The  drainage  area 
above  £vadale,  at  which  point  the  U.  S.  Geological  Survey  maintains 
a  gaging  station,  is  8,200  square  miles.  For  the  last  half  of  1904  the 
minimum  dischsTge  of  202  ciibu  feet  per  second  occurred  in  Novem- 
ber and  the  maximum  of  7,690  cubic  feet  occurred  in  December.  The 
total  discharge  for  the  six  months  was  230,200  acre-feet.'* 


aU.  8.  GeoL  Survey,  Water>Supply  and  Irrig.  Papen  Mm.  99  and  174. 
ft  IT.  S.  Qeol.  Sumy,  Water-Supply  and  Inig.  FbpeiB  Nqq.  99, 174,  and  2U>. 
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The  minimum  for  the  yeai  ^  904  (484  cubic  feet  por  second)  occurred 
in  October  and  the  maximum  (18,300  eulne  feet  per  second)  occurred 
in  May,  with  March,  April,  June,  and  July  ziuning  high  also. 

The  principal  tributary  of  the  Nediea  is  Angelina  River,  which 
unites  with  the  Necfaes  a  few  miles  below  Bockiand.  There  are  a 
number  of  small  water-power  plants  on  the  Neches  and  its  tribu- 
taries, utilizing  water  under  heads  varying  from  4  to  32  feet.  In 
Jefferson  County,  particularly,  the  water  from  this  stream  is  exten- 
sively utilised  in  rice  irrigation.  The  total  length  of  the  Neches 
River  is  approximately  300  miles. 

TBINITY  BIVSO. 

The  Trinity  heads  in  Montgomer}^,  Wise,  Jack,  and  other  counties 
which  lie  close  to  the  Red  River,  on  the*  northern  boundary  of  the  State, 
and  flows  southeasterly  for  600  or  700  miks  to  its  outlet,  in  Galveston 
Bay.  Its  length  above  Dallas  does  not  greatly  exceed  150  miles, 
and  ordinarily  the  flow  at  that  point  is  quite  low,  sometimes  prao- 
ticaUy  ceasmg.  During  the  spring  of  1908  torrential  rains  on  the 
watershed  above  Dallas  caused  severe  damage  by  floods  in  the  lower 
portion  of  the  city. 

There  are  a  few  small  power  plants  in  the  watershed  of  the  Trinity, 
which  utilize  heads  ranging  from  8  to  22  feet,  but  the  power  devel- 
oped is  low.  On  the  lower  portions  of  the  stream  rice  irrigation  is 
practiced,  and  a  much  larger  use  of  the  water  for  this  purpose  and 
for  the  irrigation  of  other  crops,  such  as  sugar  cane,  alfalfa,  etc.,  is 
possible  by  pumping*  Some  years  ago  an  examinut  ion  was  made  of 
a  site  for  a  reservoir  near  Shepherd,  where  it  is  possible  to  utilize  the 
water  from  one  of  the  small  tributaries  of  the  river.  Impounding 
reservoirs  may  be  located  in  many  places  on  the  upper  reaches  of  the 
stream. 

A  system  of  locks  and  dams  is  now  being  installed  by  the  United 
States  Government  \\  it!i  a  view  to  making  tlio  stream  navigable  for 
small  boats  for  a  {)orlion  of  the  year  from  the  mouth  of  the  stream 
to  Dallas.  While  this  is  rasily  possible  for  the  lower  portions  of  the 
river,  the  small  dis(  har<:e  on  the  upper  portion  will  make  it  difficult 
during  iho  season  of  small  flow.  For  several  yeai*s  a  gaging  station 
was  maintained  at  Dallas  by  the  U.  S.  Geological  Survey,  but  was 
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finally  abandoned  because  of  the  small'  dischai|^.  Beginning  with 
the  year  1903,  the  Survey  has  mamtained  a  gaging  station  at  River- 
side^Tex.,  the  sununatyof  results  of  measurements, so  far  as  available, 
being  given  below: 

Estimated  ditduirgt  of  IViuiiy  River  it  Riverside,  TexJ^ 
[Drainage  am,  16,000  square  miles.]  ' 


Xtttlmitin. 

Wnlmiiiit.  . 

HMD. 

IflOl  

Cu.ft.jMT  tte. 
37,270 
17,610 

lao 

MO 

aoo 

Cv.  A.  OCT  $«c. 
"6,807 
2,936 
10,770 
7.90 

4,963,895 
2,124,000 
7,S35,000 

s,aao,€00 

1901  

1905  

1906  

•U.S. CtooU Sitrraj,  1Vater«tippt7 ind  IitIk.  Pipsn Noi. 90, 171, mhI m 


B&AZOS  BIVEB. 

The  Brazos  is  the  longest  river  in  Textis  and  discharges  the  most 
water.  Its  total  drainage  area  is  equal  to  the  area  of  the  State  of 
Pennsylvani^.  Its  headwaters  originate  in  the  Llano  Estacado 
(Staked  Phuns),  with  possibly  some  intermittent  drainage  from 
eastern  New  Mexico,  llie  general  trend  is  southeasterly.  Its  ptin- 
eipal  branches  are  Double  Mountain  and  South  Forks,  which  unite  in 
Stonewall  County;  Clear  Fork,  which  joins  the  main  channel  in 
Toung  County;  Little  River,  the  mouth  of  which  is  in  Milam  County; 
and  the  Navasota  River,  which  joins  the  main  stream  in  Grimes 
County.  There  are  a  number  of  smaller  tributaries,  such  as  the 
Little  Brazos  and  the  Yegua,  which  contribute  considerable  quantities 
of  water  after  heavy  rainfalls. 

The  U.  S.  Geological  Survey  mamtains  gaging  stations  at  Waco  and 
Richmond,  and  for  three  years  (1900-1902)  measurements  were 
carried  on  for  this  Office  at  Jones  Bridge,  Brazos  County,  and  a  t  R  ich- 
mond  during  the  summers  of  1901  and  1902.  The  results  of  these 
measurt'mento,  as  far  as  they  are  now  attainable,  are  given  in  the 
table  below: 


fMimoWdlwdWir^c    Brant  River  oi  FToco,  Ttx.^ 
(DraliMCe  an*,  aOgOOO  aqiHie  mlka.) 


Yeor. 

Maximum. 

Minimum. 

Meui. 

Total. 

Cu.ft-peT»ee. 
77,070 

Cu,ft.pet  $te. 

Cn.ft.  pertec. 
3,025 

Aere^en. 
2, 191.255 

08.832 

315 

5.755 

4, 151,940 

38.017 

01 

836 

C06.241  , 

74,«00 

20 

2,604 

1.968,668  < 

G5.00D 

00 

1,360 

1.434.H42 

17,180 

72 

1,180 

85,M0 

104 

3,m 

2.7M.000 

40,900 

2M 

9,a80 

1,700,000 

«  U.  8.  r,P«\  'J-irvt-y.  W:ii«-SHpply  nod  Irrlg.  I'apers  Nos.  75,  M,  W,  133,  174,  aad  2ia 
14212— BuU.  222—10  2 
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Discharge  of  Brazos  River  at  Joims  Bridge,  7<et.< 


(Draiiuigc  area,  37,400  square  milas-J 

Yw. 

Minlmtun. 

liaui. 

TotaL 

m.ooo 

346 

213 

Cto./l.fMTWC. 

12,021 
1.3« 
4,645 

ii.70&,7«6 
99V.403 

o  U.  8.  I>ept.  Agr.,  Offloe  Ejq^t.  8tM.  Buls.  104,  119, 133. 

A  gaging  station  was  established  at  Richmond^  Tex.,  by  the  U.  S. 
Geological  Surrey  in  Deoember,  1902,  and  for  this  station  the  follow- 
ing  results  are  available: 

Estimated  dLsriiurtji  of  tfu  lirnzos  Rivtr  at  RlcklWJtnd,  Texfi 
IDraioa^e  area,  44,000  iquare  mlles.J 


Year. 


IMS.. 
1904.. 

1905.. 
19066. 


Ulalmton. 

Hmii. 

Total. 

47! 590 
66,590 
37.300 

Ok. it  per  see. 
945 

820 

i.ieo 

1.-J90 

Cu.ft.pertec. 
3.377 

Acn  fttt. 
6,2(8,080 

2,461.000 
6,008.000 
1. 000,000 

o  U.  S.  Oeol.  Survey,  Water-Supply  and  ATif. 
b  January  to  June,  ioolusive. 


F6p«n  No*. »,  m,  174,  Md  sia 


During  the  irri»;uti(in  seaisons  of  1901  and  1902  a  gaging  station  was 
maintained  for  this  Office  at  Richmond,  and  the  following  mean  daily 
discharges  were  obtained  for  1901 :  July,  1,080;  August,  966;  Septem- 
ber, 1,304;  and  October,  1,104  cubic  feet  per  second.  The  minimum 
discharge  found  in  1901  was  710  cubic  feet  per  second.  For  the  year 
1002  the  mean  daily  discharges  were :  June,  3,640 ;  July,  6,787 ;  August, 
25,720;  and  September,  3,660  cubic  feet  per  second. 

The  foregoing  results  show  wide  vuriiitions  at  all  .st  f^tions  for  various 
years,  the  nin-ofT  doppndin<jj  not  only  upon  the  amount  of  rainfall,  hut 
ui)on  its  (list rihut ion.  The  yeui-s  1001  and  1904  were  years  of  small 
rainfall  aiul  the  run-off  shows  the  results  of  this  very  plainly.  It  will 
hv  notic('<l  that  the  discharges  at  Kichmtmd  are  three  or  four  times  as 
^roat  a.s  tho  corresponding  discharges  at  Waco.  ThL^  is  lue  to  the 
run-off  contributed  by  tributarv'  streams  which  enter  ht  low  Waco. 

At  certain  stages  tlic  Braxos  Kivcr  carries  large  quantities  of  sedi- 
ment, the  bulk  of  which  appears  from  its  nnl  color  to  be  derived  from 
the  Permian  formation  on  the  upper  portions  of  the  watei'shed. 
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Swnmaiy tUt  mianmme^,  Brano*  Rivert  TtxJ^ 
tOollcelloai  imde  «t  I«mi  Brfdfe.] 


Tlnw. 

Total 
dlMliaise. 

Uement 

SUt— MM  year's  aet^ 
Uement. 

JaoiBUT  I  to  Dceember  XI,  1900  

Aere-feet. 
I, ICS, 300 
8,«W,086 
976,603 
3,382,991 

Acre^tet. 
10,090 
m,782 
13,838 
40,190 

Percent. 

0.NC0 
1.315 
1.262 

ia9K 

80,837 
9,346 
80,148 

0.64* 
.986 
.947 
.896 

Total  for  41  months  

14,311,879  178.900 

1.340 

133.793 

.935 

•  D.  S.  Dept.  Agr.,  Offlw  Expt.  Stas.  Bui.  133,  p.  906. 


Dm mi^  1902  the  colloctioTLs  wvro  made  at  much  sliortor  intcn^als 
thiiii  for  th('  time  precluding,  l)ut  the  results  are  only  a  Utile  smaller 
than  for  the  entire  period.  Prohiil)ly  a  mean  vahie  of  1.2  per  cent  by 
volu!n(»  for  one  week's  settlement  and  0.'.)  per  eent  for  one  year's  set- 
tlenn  ui  w  oiild  l>e  not  far  wron*!;  as  an  estimate  of  <^eneral  conditioiLs. 
The  percentages  of  silt  were  determined  volumelncally,  and  are  much 
lai^er  than  similar  determinations  basetl  on  weights  where  the  weight 
of  a  given  volume  of  the  sediment  has  been  a,s.sumed. 

In  the  projection  of  stora<ze  reservoirs  on  this  stream  the  effect  of 
such  large  quantities  of  sediment  should  be  carefully  considered. 
From  the  vicinity  of  Wtico  to  its  mouth,  a  distance  of  perhaps  300 
miles,  the  Brazos  River  bottom-lands  arc  subject  to  overflow,  and  in 
the  slack  waters  heavy  deposits  of  silt  are  often  formed.  The  over- 
flows of  1908  have  caused  several  projects  for  buUding  levees  along 
portions  of  the  stream  to  be  talked  of,  but  nothing  definite  has  been 
accomplished. 

It  does  not  seem  probable  that  extensive  storage  reservoirs  will  be 
attempted  on  the  lower  stretches  of  this  river,  becatise  of  the  generally 
unstable  character  of  the  bottom  and  banks  of  the  river,  although  it  is 
possible  to  construct  dams  on  stable  foundations  at  a  few  points, 
such  as  the  rock  falls  below  Marlin.  Any  such  reservoir  would  have 
its  storage  capacity  reduced  materially  in  time  by  the  deposit  of  silt, 
as  was  the  case  with  the  Austin  dam  across  the  Colorado  River.  On 
the  upper  portions  of  the  watershed  on  the  various  tribtit  aries,  such  as 
Clear  and  Salt  forks,  impounding  reservoirs  are  possible  and  some- 
thing of  the  kind  has  been  projected.  There  are  several  small  wood 
and  brush  dams  also  which  have  been  built  for  power  development  on 
the  Clear  Fork,  Leon,  Bosque,  Lampasas,  Salado,  San  Gabriel,  and 
Navasota  rivers,  all  tributaries  of  the  Brazos,  but  as  yet  the  power 
developed  is  low,  probably  not  exceeding  50  horsepower  for  any  one 
plant." 

'U.  8.  Geol.  Survey,  Water'Supply  and  Irrig.  Paper  No.  105. 
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A  siystem  of  locks  and  dams  is  being  oonstructed  on  this  river  with 
a  yiBw  to  ti'ftlcing  it  navigable  for  small  craft  from  Waco  to  its  mouth 
during  certain  seasons  of  the  year. 

In  Fort  Bend  and  Brazoria  counties  considerable  water  is  now 
being  pumped  from  the  Brazos  for  rice  irrigation,  but  opportunities 
still  exist  for  large  development  along  this  and  other  lines  in  these 
counties. 

WICHITA  niVEB. 

The  Wicluia  iieads  in  Kmg  and  Cottle  counties  aud  has  a  general 
eastward  trend  for  its  whole  length  of  about  150  miles.  It  empties 
into  Red  River  about  20  or  25  miles  northeast  of  Wichita  Falls.  In 
Knox  and  Baylor  counties  the  Wichita  and  the  Salt  Fork  of  the 
Bnusos  approach  within  a  few  miles  of  each  other,  and  it  was  proposed 
some  years  ago  that  a  dam  he  constructed  across  the  latter  river  to 
divert  a  large  portion  of  its  waters  through  a  canal  on  to  the  water- 
shed of  the  Wichita,  but  this  plan  has  not  been  carried  out.  A  gaging 
station  was  established  for  this  Office  at  Wichita  Falls  in  1899,  and 
the  results  of  all  consecutive  discharge  measurements  are  given  below: 

DUcharge  qf  Wichita  River  at  WidvUa  FalU^  Tacfl 


(DfiliMBB  aiw,  SiiBO  sqinre  milM,] 


Time. 

iiaximuiD. 

MiQituuiii. 

Total. 

Cvt.H.pfTsn. 
16,  «W 
72.800 
« 

51 
4 
4 

CH.ft.  pfT  ffC. 

1,307 
410 
4.8 

Acrr-ftci. 
H42.453 
297.883 

m 

•  U.  a  Dept  Agr.»  Ofllos  BxpC.  Btas.  Bids.  IM  and  lia 


DiirinjLr  I'.tOO  the  luaxiiuum  di.schar^c  occui-rvd  (hiring  tlie  latter 
part  «)l  July,  vvliile  in  1901  it  occurrod  (lurin«;  the  latter  part  of  May. 
The  minimum  in  r.UiO  orcurrod  in  December,  and  in  the  same  month 
in  1901.  The  total  dLsciiai*;^  dining  the  latter  year,  however,  was 
only  a  little  more  than  one-third  that  of  the  preceding  yeai-. 

The  foregoing  measurements  were  made  with  a  view  of  ascertaining 
whether  or  not  there  was  sufficient  discharge  to  properly  maintain 
a  projected  irrigation  system  on  this  river,  the  storage  reservoir  for 
which  was  to  have  been  located  perhaps  40  mOes  above  Wichita 
Falls,  and  was  designed  to  impound  about  200,000  acre-feet. 

Measurements  of  the  quantity  of  silt  carried  by  the  waters  of 
this  stream  were  also  made.  For  the  period  from  February'  10  to 
December  31,  1900,  10,172  acre-feet  of  silt  was  cajned  down*  as 
determined  volumetrically  after  one  week's  settlement.  This  cor- 
responds to  a  percentage  of  1.207  for  one  week,  or  approximately 
0.906  per  cent  after  one  year's  settlement.   For  the  year  1901  about 
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4,640  acre-feet  or  1.557  per  cent  at  one  week's  settlement  was  ob- 
tained, which  equals  1.168  per  cent,  approximately,  for  one  year's 
settlement.  The  for^mg  losults  clearly  indicate  that  the  effect 
of  silt  upon  the  storage  capacity  of  a  reservoir  situated  on  this  stream 
should  not  be  left  out  of  consideration. 

The  soil  along  the  Wichita  Kiver  is  veiy  rich  and  produces  excellent 
crops  during  favorable  seasons.  Trrigation  as  a  supplement  to  the 
normal  rainfall  of  about  25  inches  should  render  it  as  productive  as 
could  be  desired.  During  the  spring  of  1901  a  reservoir  of  about 
13,000  atTO-feet  capacity,  and  coverinn:  about  1,500  acres,  was  con- 
structed on  TTolliday  Creek,  about  4  miles  south  of  Wichita  Fails, 
but  the  results  of  tliis  experiment  are  not  available. 

COLORADO  RIYER. 

The  Colorado  River  rises  in  Gaines  and  Colorado  counties,  with 
possibly  some  contributaiy  drainage  area  in  southeastern  New 
Mexico.  Its  drainage  area  is  not  very  much  smaller  than  that  of 
the  Brazos,  but  (nvin^r  to  smaller  general  rainfall  on  much  of  its 
watershed  the  total  run-off  is  considerably  less.  The  following 
tables  give  the  results  of  dischaige  measurements  on  this  stream, 
as  far  as  they  are  available: 

^HmaUd  Mtekarge  of  Colorado  River  at  Atutin  and  CohmbiUf  Tex,* 

AtSTIN, 

IDralnace  area,  37,(iOu  square  uiUes  ] 


T«Mr. 

Htadnumi. 

^  mnioiiun. 

Mean. 

Total. 

1806  

14.100 
11.000 
29,000 
103.400 
123.000 
40.912 
31,250 
33.070 
4«.140 
51,  IW 
70,900 

Cu.ff.  pmtrr. 
ISO 
200 
210 
ISO 
410 
17.5 
,  180 
331) 
200 
176 
175 

Pu./I.  ptr  *re. 
1 .  4fO 
l.itio 
I.HSO 
1.170 
3.  ll.'» 

i.<m 

2.224 
1.300 

i.:m 

l,9tt» 
3.080 

Aae-ftft. 

i§9e  

1.3.V0,,Vi7 

i.»iiy.  los 

l,5o0,434 

i.iM.aiu 

1.360,000 
2.2W.000 

1903  

COLUMBUS. 

[OrainaKe  area.  40,000  square  milr^  ] 

3S.000 
37,M0 
SB,  000 

ato 
m 

B80 

2.3as 

3,358 
2,730 

1.517.000 
2.444.000 
1,980.000 

IHM  

•  U.  a  0«oL  BumTf  Watar>8«ipplr  and  lirlg.  Papm  Nos.  M,  90, 105, 132, 174,  and  2ia 

During  the  rice-irrigation  seasons  of  1901  and  1902  a  gaging  station 
was  maintained  at  Wharton  for  this  Office,  where  the  mean  daily 
discharges  for  the  last  half  of  June  and  the  months  of  July,  August, 
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September,  and  October  were  found  to  be  in  1901,  1,018,  1,835,  816, 
1,818,  and  SiO  cvibic  feet  per  second,  respectively.  For  the  months 
of  June,  July,  August,  and  September,  1002,  the  mean  daily  dis- 
charges were  1,369,  3,921,  7,531,  and  3,070  cubic  feet  per  second, 
respectively.** 

The  minimum  discharj::?  of  450  eubicfeet  persecond  in  1001  occurred 
on  July  9,  and  dunn<]i;  the  fii-st  fifteen  days  of  that  month  the  mean 
daily  discharge  averaged  only  about  550  cul)ic  feet  per  second.  Dur- 
ing the  latter  half  •>f  Auyusf  it  v,'m  not  very  much  greater.  On 
June  28,  1902,  the  nummuiii  <lisr}Hirge  occurred,  amounting  to  only 
405  cubic  feet  per  second,  but  the  mean  for  the  month  was  1,368 
cubic  feet  per  second.  Tho  maximum  for  tliis  season  occurred  on 
August  3,  and  amounted  to  4 1,503  cubic  feet  per  second.  Altogether, 
much  more  water  passed  down  during  1902  than  during  1901. 

Rice  irrigation  along  the  Coloradt)  has  been  iiighly  developed  both 
above  and  below  \\  liarton,  and  judging  by  the  amount  of  water 
pumped  below,  it  would  seem  probable  that  the  discharge  lower 
down  is  increa^ied  by  seepage  from  the  water-bearing  strata  of  the 
locality. 

Below  Austin  tho  channel  of  the  Colorado  lies  in  alluvial  bottom- 
lands, but  above  it  is  laigely  in  limestone  formations.  Hence  above 
Austin  there  are  manj  sites  where  masonij  dams  for  irr^ation  and 
water-power  development  could  be  constructed.  The  most  favor* 
able  site  is  probably  at  Marble  Falls,  40  miles  above  Austin,  where 
there  is  a  natural  fall  of  12  feet  and  in  a  distance  of  1.25  miles  a  total 
fall  of  47  feet.*  Nearly  half  this  fall  could  be  utilized  at  compara- 
tively little  expense,  and  all  of  it  without  difficulty.  An  abundance 
of  excellent  granite  may  be  had  at  Granite  Mountain,  2  miles  distant, 
on  the  line  of  the  Houston  and  Texas  Central. 

The  natural  fall  Is  now  being  utilized  in  pumping  water  for  Marble 
Falls,  and  the  minimum  recorded  flow  is  160  cubic  feet  per  second. 
The  flow  of  the  river  is  to  be  utihzed  by  a  manufacturing  company, 
which  is  constructing  a  dam  18  feet  high  on  the  crest  of  the  fails  at  a 
cost  of  about  $300,000  and  by  which  the  engineer  estimates  that  1,000 
to  1,200  horsepower  will  be  developed  under  30-foot  head. 

Many  excellent  sites  for  dams  exist  still  higher  up  the  river  and 
on  its  tributaries,  and  a  few  have  been  biult,  such  as  those  at  Kings- 
land  and  Biuifton.  Austin  dam,  of  which  the  mnsf ruction,  power 
house,  water  mains,  street  lightmg,  etc.,  cost  $1,(300,000,  is  situated 
just  above  Austin  at  the  mouth  of  tho  canyon-like  channel  through 
the  limestone  formation.  This  dam  was  completed  in  1891  and  >v!is 
broken  by  a  severe  flood  in  April,  1900.    At  Columbus,  75  or  100 

«U.  S.  D«pt.  Agr..  Office  Expt.  Stas.  Buls.  Nob.  110  and  133. 
AU.  8.  Qeol.  8urvey,  Water-Supply  and  Inig.  PiqtecB  No.  105. 
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mWm  above  the  mouth  of  the  river,  a  power  plant  has  been  suggested 
aiid  surveys  made  for  same,  but  the  alluvial  banks  of  the  river 
present  difficulties  here,  as  is  the  case  for  the  lower  reaches  of  all 
Texas  streams. 

Hie  PedemaJes,  liano,  and  San  Saba  riyen.  Pecan  Bayou,  and 
the  Goneho  River  are  the  principal  tributaries^  of  which  the  Llano 
and  the  CSoncho  cany  most  of  the  water.  Numerous  small  dams 
have  been  built  on  these  streams  for  power  and  irrigation  purposes, 
of  which  the  most  important  now  in  operation  is  the  stone  and  con- 
crete dam  at  San  Angelo/Tom  Clreen  County. 

There  are  several  small  dams  on  the  Concho  which  are  utilized  in 
diverting  water  for  irrigation  and  some  for  generating  a  small  amount 
of  power;  also  on  the  tributaries  of  these  streams  and  the  San  Saba, 
the  latter  of  which  has  a  reliable,  though  small  flow.  There  are 
excellent  opportunities  for  constructing  impounding  reservoirs.  The 
Llano  River  affords  excellent  sites  for  dams  and  reservoirs,  and  there 
are  a  number  of  small  power  plants  along  its  source,  as  at  Junction 
and  Llano.  At  the  latter  place  waterworks,  an  electric-light  plant, 
and  power  for  eommercial  purposes  are  operated  by  water  power 
developed  by  means  of  a  small  dam  across  the  stream. 

GUADALUPE  KiVER. 

The  Guadalupe  River  heads  in  Kerr  County,  75  or  100  miles  north- 
west of  San  Antonio,  and  empties  into  San  iVntonio  Bay.  Its  total 
length  is  approximately  300  miles.  Its  principal  tributaries  are  the 
San  Marcos  and  Comal  rivers.  The  latter  is  quite  short,  but  furnishes 
considerable  water  derived  from  springs  which  issue  from  fissures 
in  the  rocks  at  the  edge  of  the  Edwards  Plateau.  The  San  Marcos 
also  Iia>^  its  ori^^  in  similar  springs  near  the  town  of  the  same  name, 
about  50  miles  east  of  San  Antonio. 

While  the  discharge  of  the  Guadalupe  in  the  ^*ici^itv  of  New 
Braunfels  (32  miles  east  of  San  Antonio)  has  been  founci  to  be  a.s 
small  as  13  cubic  feet  per  second  the  lowest  recorded  discharge 
of  the  Comal  at  New  Braunfels  is  310  cubic  feet  per  second,  wliile 
that  of  the  San  Marcos  at  the  town  of  the  same  name  was  89  cubic 
feet  per  second." 

The  United  States  Geoloj^ieal  Survey  maintains  a  j^aj^iuL''  station 
on  the  Guadalupe,  near  Cuero,  Irom  the  records  of  which  the  loikming 
results  are  taken.'* 

o  U.  S.  Geol.  Survey,  Water-Supply  and  Irrig.  Paper  No.  105. 
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the  Qwidatupe  Rtvet  near  Ouero,  Tfae. 
|Dnl]M|»  MM.  5,100  aqnure 


Total  1 

- 

Cu.ft.peT  ttc. 
•2.«7 

819 
1,318 

643 

Aat-ftH. 
1.79«,aV5 
505,300 
B35,700 
4B4.Q0O 

While  the  drainage  area  aboYe  Cuero  is  only  5,110  square  miles, 
(he  Guadalupe  is  perhaps  the  best  power  stream  in  the  State.  This 
is  due  to  the  volume  of  water  supplied  by  the  springs  which  form  the 
Comal  and  San  Marcos  rivers.  In  the  vicinity  of  New  Braunfels  the 
available  water  power  has  been  quite  freely  used,  several  hundred 
horsepower  being  developed  there  for  electric  lighting  and  manu- 
facturing purposes.  Above  New  Braunfels  are  several  small  power 
plants,  and  there  arc  similar  ones  bolow.  In  the  neighborhood  of 
Seguin  are  several  plants,  which  together  are  capable  of  do  \  eloping 
several  hundred  horsepower,  as  is  the  case  for  plants  at  Gonzales  and 
in  the  vicinity  of  Cuero.  On  the  San  Marcos  River,  at  and  below 
the  town,  are  more  than  a  dozen  small  power  plants,  which  together 
develop  several  hundred  horsepower  under  low  heads.  One  at 
San  Marcos  furnishes  water  to  the  town,  another  yields  power  for 
electric  lights,  whilo  w  third  is  utilized  in  manufacturing  ice. 

By  incn'asiii<:  the  lieads  and  developing  -itos  !h«^  water  power 
of  tlic  Guadalupe  and  its  tributaries  may  he  greatly  increased,  and 
l)y  reason  of  the  comparative  proximity  of  San  Antonin,  Austin, 
and  a  number  of  small  towns  it  would  seem  thnf  nt  some  future  time 
tlic  development  of  power  for  electric  transuubision  would  prove  an 
attractive  proposition. 

SAK  ANTONIO  RIVER. 

The  San  Antonio  River  proper  rises  '^  miles  north  of  the  center  of 
the  city  of  San  Antonio  and  is  fed  almost  entirely  by  spnngs,  though 
it  has  considerable  eontributary  drainage  area  on  the  northwest  by 
way  of  the  Medina  River  and  on  the  east  by  Cibolo  Creek,  the  former 
joining  the  main  stream  12  or  15  miles  below  the  city  of  San  Antonio, 
while  the  latter  enters  in  Karnes  County,  about  50  miles  below  the 
citv.  In  San  Antonio  and  vicinity  are  many  artesian  wells,  wliich 
evidently  derive  water  from  the  same  struLum  which  supplier  the 
sprin«;s,  fur  these  wells  have  materially  afTectcrl  the  dischai^e  of  the 
springs  at  times,  and  both  show  a  iiiarked  ilmimution  of  flow  during 
prolonged  dry  spells.  Some  of  the  artesian  \\elis  are  utilized  for  the 
water  supply  for  the  city  waterworks,  while  others  in  the  outlying 
districts  furnish  water  for  irrigation. 
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There  are  several  power  plants  ia  San  Antonio,  but  the  yariability 
of  flow  of  late  years  has  made  it  necessary  to  install  auxiliary  steam 
plants  at  some  of  these.  Prof.  T.  U.  Taylor  found  the  discharge  of 
the  river  as  low  as  9  cubic  feet  per  second  at  the  hot  wells  below  San 
Antonio  in  March,  1898,  and  as  high  as  125  cubic  feet  per  second  at 
the  same  point  in  September,  1900,  since  which  tmo  ineasurements 
have  shown  dischaiges  vaiying  between  41  and  117  cubic  feet  per 
second,  the  latter  measurement  having  been  made  in  Septemberj 
1905.°  Evidently  the  heavy  rainfall  of  1899  and  1900  was  respon- 
sible for  the  increase. 

From  the  upper  power  house  in  San  Antonio  to  a  point  a  short 
distance  below  the  city  the  total  fall  is  in  excess  of  100  foot,  and  it 
woiilfl  srom  possible  to  further  devolo])  the  production  of  power.  It 
is  possible  also  tliat  the  use  of  water  for  irrifjntion  in  the  vieinity  may 
1)<>  extended,  tliough  some  of  these  systems  are  reported  to  command 
m  much  as  oOO  acres  at  the  present  time  From  the  eity  of  San 
Antonio  to  the  junction  of  the  San  Antouio  and  Guadakipe  rivers,  a 
few  miles  above  the  point  where  they  enter  San  Antonio  Bay,  the 
distance  is  perhaps  115  miles  on  an  air  line. 

NUECES  RIYEB. 

The  drainage  of  tlie  Nueces  River  begins  in  Edward  County,  and 
the  stream  has  a  <j:eneral  southeasterly  trend  tor  nearly  300  miles  to 
its  outlet  in  Corpus  Cliristi  Bay.  Its  principal  tributary  is  the  Frio 
River,  which  joins  the  Nueees  near  the  town  of  Oakville.  The 
upper  portion  of  this  stream  is  fed  by  springs  and  there  is  a  nearly 
constant  flow  which  is  partly  used  for  irrij^ation.  For  a  distance  of 
a  few  miles  near  the  Southern  Pacific  Uailway  crossing  west  of 
Uvalde  the  flow  disappears  in  the  gravel  bottom,  but  reappears 
farther  dowTi.  Springs  add  to  the  discharge  of  this  river  on  the 
lower  portion,  increasing  it  materially. 

Near  CotuUa  there  are  several  irrigation  plants  which  pump 
against  an  average  head  of  30  feet  and  water  several  hundred  acreS| 
planted  chiefly  to  Bermuda  onions.  One  of  these  plants  operates 
SQCcessfuUy  against  a  head  of  45  feet. 

DEVILS  BIVBR. 

Devils  River,  less  than  100  miles  Ion*!;,  has  a  watershed  which  bet^ins 
in  Suttun  and  Crockett  counties,  and  it  empties  into  tlie  Rio  Grande 
12  or  15  miles  northwest  of  Del  Rio.  Its  real  source,  however,  is 
in  Pecan  Springs,  about  50  miles  above  its  mouth.  The  following 
lesults  of  discharge  and  gage-height  measurements  are  available. 

o  U.  8.  Q«ol.  Survey,  Water-Supply  and  Xirig.  Paper  No.  174. 
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BUimattd  ditAor^t/IhiriU  River  at  J>^^  Texfi 


  ■  - 

Y«r. 

Wnlmuin. 

Mean.  TotaL 

CU.JI-  p<T  K((. 

Cu./t.  p€t  MC. 

fu./t.  per  »rc. 

Jcrf-li(t. 

1901  

fm 

480 

627 

,  »21 

19(12  

5,380 

3H0 

491 

X',:,.2l9 

l^H  

10.400 

380 

587 

il'>  AM 



1,580 

410 

5'iO 

l'.xll^  

6,470 

425 

»i»i7 

|s->.',*77 

iiWb  

30,000 

350 

b37 

u«,  797 
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The  foregoing  summary  is  the  result  of  measurements  made  by 
the  International  (Water)  Boundary  Commission. 

The  water  in  Devils  River  is  dear  and  sparkling  and  could  be 
utilized  for  irrigation  in  the  vicinity  of  Bel  Kio.  Just  east  of  Del 
Rio,  San  Felipe  Greek  rises  from  springs  and  furnishes  water  for  exten- 
sive irrigation  and  for  power  purposes.  From  a  number  of  ilischarge 
measurements  made  on  this  stream  by  Professor  Taylor  for  the 
years  1895  to  1905  the  minimum  discharge  was  99  cubic  feet  per 
second  in  1895.  The  next  smallest  was  103  cubic  feet  per  second  in 
1905.  The  creek  empties  directly  into  the  Rio  Grande  a  few  miles 
below  Del  Rio. 

PBOOS  RIVER. 

This  river  rises  far  up  in  the  TiioiintniTi--  of  New  Mexico,  but  from 
the  point  w  here  it  enters  Texas  on  the  boundary  line  between  Lov- 
injz;  and  Reeves  counties  to  the  point  where  it  empties  into  the  Kio 
Grande,  about  40  miles  northwest  of  Del  Kio,  its  h*ng:th  is  upwar<l 
of  250  miles.  Large  irrif^ation  systems  in  the  vicinity  of  Barstow 
and  Grand  Falls  suc€es.sfully  utilize  tlie  wat»'r  from  this  river,  not- 
withstnn<ling  it  is  highly  impregnattul  with  alkaH  Some  little  use  of 
the  water  for  power  purposes  has  also  been  made  at  Barstow  and 
Grand  Falls,  and  this  ust»  may  be  extt>nded. 

Nearly  100  miles  abov^e  its  mouth  the  river  enters  a  gradually 
deepening  canyon,  iiiul  at  Viaduct,  the  Southern  Pacific  Railway 
crossing,  the  top  of  the  rail  i.>  'A'2\  f<'et  aliove  low-water  level.  The 
rocky  walls  and  bottom  of  the  canyon  afford  excellent  opportunities 
for  the  construction  of  dams  for  storage  reservoirs,  but  so  far  the 
water  has  not  been  utilized  here,  cither  for  power  generation  or  for 
irrigation. 

The  following  table  shows  the  sununaiy  of  results  of  measure- 
ments on  the  Pecos  River  near  Moorehead,  close  to  the  high  bridge 
of  the  Southern  Pacific  at  Viaduct. 
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SUmated  diaiAarge  of  the  Peeot  River  ol  MoorAeadt  Tkst.o 


Ycv. 

MMdmum. 

Mtnlmiim 

IW3  

19W  

1905  

1906  1  

CU./1.  per  tec. 

9,euo 

11,100 
2, 140 
17.500 
14,570 
35,570 

Vu.fl,prT  ttc. 
160 
210 
170 
110 
470 
415 

Ou.fi.per  ttc. 

578 
408 

m 

l.->44i 
920 

ACTt-fttt. 

457.249 
419. 107 
294,318 

623.tt-?2 

()4i9,0»4 

•  U.  a.  Q«ol.  Snrrqr,  Wal«<4iipply  and  Irrig.  Pipcn  Nm.  76*  84»  n,  m,  174,  and  210. 


RIO  oaANDE. 

Lying  west  of  the  Pecos  b  an  area  of  approximate!}^  32,000  square 
miles  in  Texas  which  is  practically  unwatered,  except  for  a  few  creeks 
leading  into  the  Pecos  on  the  east  and  similar  ones  into  the  Rio 
Grande  on  the  west.  The  annual  rainfall  in  thb  tran»>Peco6  region 
is  small,  but  the  rate  of  precipitation  is  frequently  great,  which,  com- 
bined with  the  steep  slopes  of  the  mountain  sides,  converts  the 
otherwise  dry  arroyoe  into  raging  torrents  at  times.  The  springs 
near  Toyah  furnish  water  for  the  irrigation  of  hundreds  of  acres, 
and  in  the  yicinity  of  £1  Paso  lands  on  both  sides  of  the  river  are 
irrigated  by  water  diverted  from  the  Rio  Grande  when  there  is  water 
flowing  in  the  channel.  Irrigation  systems  higher  up  have  absorbed 
most  of  the  ordinaiy  flow  of  this  river,  and  as  a  consequence  irriga- 
tion is  practiced  on  a  much  smaller  scale  than  formerly.  In  Presi-  ' 
dio  and  Brewster  counties  irrigation  from  springs  is  practiced  to  some 
extent. 

Near  Eagle  Pass  irrigation  is  practiced  to  a  considerable  extent, 

water  being  pumped  from  the  Rio  Grande  for  this  purpose  and 
utilized  in  f^rowinr;^  onions  and  garden  tnick.  Also  noar  T.aredo 
lartro  areas  are  planted  to  onions,  etc.,  and  watered  by  pumping  from 
the  Rio  Grande. 

In  the  vicinity  of  Ilidalgu  there  are  larjjo  areas  of  irrigated  alfalfa, 
sugar  cane,  sorghum,  com,  onions,  etc.,  for  which  the  Rio  Grande 
furnishes  the  necessary  water.  From  Hidalgo  on  down  the  river 
extensive  irrij^ation  plants  have  been  constructed  during  the  latit 
few  voni-s  or  are  now  in  proce^  of  building,  where  sugar  cane,  alfalfa, 
tnick  er()[)s,  melons,  etc.,  are  extensively  cultivated  and  will  soon  be 
grown  on  a  much  larger  scale. 

Omitting  the  smaller  sinuosities  of  the  stream,  which  are  very 
pronounced  for  the  entire  len<;th  of  the  river,  especially  m  the  alluvial 
bottoms,  the  Rio  Grande  forms  the  boundary  between  Mexico  and 
Texas  for  about  900  miles.  For  a  large  part  of  this  distance  it  flows 
through  picturesque  rock  canyons. 
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Below  are  given  results  for  a  few  points  on  the  Rio  Grande,  the 
discharges  having  been  determined  by  the  International  (Watei^ 
Boundary  Commission: 

BtHmaled  diat^ge  of  tfu  Rio  Orawk  near  M  Pato,  below  Pr§$iMOf  and  nmr  EagU 

Paw,  7%x.* 


(DraliMSt  aiM,  30^  aqiUM  tnllo.] 
NEAR  EL  PASO. 


Yeor. 
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Minimum. 

Mi>an. 
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Cu.ft.  prr  ite. 
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3.140 
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17,100 
23.080 
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Cu.fl.prriec. 

Q 
0 
0 
0 
IS 
10 

Cu.ft.  prr  »(c. 
499 
70 
1.429 
r»43 
2.782 
1,333 

Aa«-fe€t. 
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S0,7fi8 
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472. 7»1 
2,011, 7M 
1,113,008 

1«»  

ma  
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1S06  
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l.fiOO 
1.2(iO 
1.(40 
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3.130 
2.010 

3. 17(1 
3.  Ml 
4.010 
7,3Jil 
11.  IM 
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2,  LNS.  7ii.< 

mr.'.     

2.77h.4.M  1 
2.904.179 
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s.uri.  400 
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190.1  
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1900  

178,  tiM 
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In  addition  to  tlie  above  points,  at  which  consecutive  measure- 
ments have  been  made  by  the  International  (W ater)  Boundary  Com- 
mission, fflmilar  records  have  been  kept  for  a  number  of  other  points 
on  the  river,  the  results  for  which  and  abo  detailed  reports  for  the 
points  named  may  be  found  in  the  Water-Supply  and  Irrigation 
Papers  of  the  U.  S.  Geological  Survey.  It  will  be  noticed  that  at 
£1  Paso  the  river  is  frequently  dry  and  that  the  discharge  increases 
materially  farther  down  the  river,  due  to  the  entrance  of  tributary 
streams, 

SPBOrOS  AND  WBIJ.8. 

In  ttddition  to  sprin<xs,  such  as  Tovah.  which  are  nlroady  beinfx  used 
for  irrigation,  iIumc  aro  m  numlxT  of  otliois  in  tlic  mountainous  por- 
tions of  Texas  wliich  may  bo  ({enveloped  for  the  purpose.  Artesian 
wells  at  Wat^o,  San  Antonio,  Kin^rsville,  Carrizo  Springs,  and  other 
places  arc  now  used  for  city  water  supplies  and  some  use  is  niude  of 
them  also  for  irrigHtion.  There  are  many  small  f^o^^^ng  wells  scat- 
tered througli  the  Brazos  bottoms,  but  tliese  are  used  mainly  for 
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domestic  puiposes  and  for  stock  water.  In  the  coast  country,  at 
Katj,  £1  Campo,  £dna,  Victoria,  Beeyille,  and  elsewhere^  shallow 
wells  furnish  large  quantities  of  water  for  rice  irrigation,  and  it  is 
possible  that  similar  development  maj  be  made  in  localities  other 
than  those  where  this  is  now  known  to  be  possible.  Thb  source  of 
supply  is  capable  of  further  development,  but  the  supply  is  probably 
not  inexhaustible,  as  many  seem  to  believe. 

LAHDS. 

Texas  has  a  land  area  of  262,398  .square  miles,  ornearly  167,0:?6,000 
acres.  There  in  no  delinilo  data  showing  what  proportion  of  this  can 
be  cullivjited,  but  it  wouhi  be  a  very  conservative  estimate  to  put  it 
at  one-half  the  total,  or  about  Sf), 1)00, 000  acres.  At  present  less  than 
one-third  of  this  half  is  cultivated,  and  a  lar^je  proportion  of  this  third 
can  be  materially  increased  in  productiveness  by  the  use  of  inoie 
intensive  methods,  the  use  of  fertilizers,  and  the  aid  of  irrigation. 
Perhaps  75  per  cent  of  that  portion  of  the  State  l3'ing  below  the 
1,000-foot  contour  can  be  brought  under  cultivation  as  fur  as  the 
character  of  the  land  is  concerned,  but  some  of  tliis  area  will  require 
artificial  application  of  water  before  success  can  be  e:%pected.  The 
roughest  portion  of  the  State  lies  in  the  trans-Pecos  region,  much  of 
which  is  unfit  for  grazing,  though  some  of  it  is  mineral  bearing. 

Of  the  crops  grown,  cotton  leads,  with  an  acreage  of  10,000,000 
acres  or  more;  com  comes  next,  with  somethmg  like  7,000,000  acres; 
and  mixed  crops  make  up  a  large  proporti6n  of  the  balance.  Rice 
covers  nearly  250,000  acres,  and  the  area  under  orchards,  especially 
peaches  in  eastern  Texas,  is  constantly  increasing. 

There  are  no  forest  reserves  in  the  State  and  no  reclamation  work 
has  been  done  so  far  by  the  Government,  though  the  benefits  of  the 
Reclamation  Act  were  extended  to  Texas  by  act  of  Congress  of  June 
17,  1002,  and  the  provisions  of  this  act  were  formally  accepted  by 
the  twenty-ninth  legislature  of  the  State,  during  April,  1905.  There 
is  a  movement  on  foot  to  construct  a  canal  which  will  serve  45,000 
acres  in  the  Texas  portion  of  the  Rio  Grande  Valley  from  the  Rio 
Grande  project  of  the  U.  S.  Reclamation  Service. 

The  last  printed  report  of  Mr.  .J nl  n  J.  Terrell,  commissioner  of  the 
general  land  offiee  of  the  State  of  Texas,  covering  the  two  years  pre- 
ceding August  31,  1906,  shows  that  at  that  time  there  was  1 3,143,738 
acres  of  surveyed  public-school  lands  owned  by  the  State,  in  addition 
to  a  considerable  acreage  of  unsurveyed  school  land  commonly  called 
** public  domain  or  scrap  land."  Three-fourths  of  tliis  acreage  is 
situated  in  the  trans-Fecos  refrion,  and  is  not  well  adapted  to  agri- 
cultural uses  ])ecau8e  of  its  mountainous  character  and  the  present 
scarcity  of  available  water.   Mr*  Terrell  states  iu  his  report  that  the 


Digitized  by  Google 


30 


total  area  of  school  land  approximates  44,000,000  acres.  Mr.  W.  H. 
P.  Hiinnicutt,  chief  draftsman  of  the  Texas  land  office,  on  August  11, 
1908,  writes: 

The  public  free  srhw)!  lands  con^lled  by  the  State  yet  uni»oId  amount  to 
approximately  6,600,000  acraa.  The  aveiac^e  ]xice  per  acre  at  which  it  ia  being  ofiered 

is  $1.50. 

The  State  tJnivenity  owns  and  cootxob  2,000,000  acres,  but  is  not  offering  any  of  it 
for  sale.  I  eatimate  the  avenge  value  of  that  land  per  acre  at  |2.60. 

This  office  hae  no  printed  suniiiiary  diowing  unsold  land  and  prices.  Salee  are  being 
made  every  day  and  such  a  eummary  would  be  impracticable. 

The  report  of  the  commissioner  of  lands  for  1906  shows  that  nearly 
7,000,000  acres  of  school  land  had  been  leased  to  individuab  for 
grazing  purposes  at  that  time,  at  prices  ranging  from  3  to  7  cents  per 
acre.  Practically  all  leased  for  3  cents  (4,875,434  acres)  was  leased 
prior  to  1903.  Much  of  the  acreage  of  public  land  west  of  the  Pecos 
is  classed  as  mineral  land  and  carries  with  its  purclm^^o  a  difTerent 
minimum  price  from  that  borne  by  agricultural  land.  The  absence 
of  any  complete  topoj^raphical  map  of  this  area  makes  it  difficult, 
however,  to  definitely  state  whether  or  not  the  classification  in  many 
individual  instances  is  correct.  There  is  still  a  small  area  of  public 
land  in  eastern  Texas  which  is  classed  as  timber  land,  but  very  little 
of  this  now  b^ars  tiiiibor  of  any  ])articular  vahio. 

Texas  has  no  state  enf;inccr  and  none  of  tho  state  departments  is 
charfxcd  witli  tlie  collection  of  data  re<^ardin^  the  distribution  of  the 
cultivated  ?md  uncultivated  acreafje  of  aiahle,  irrigable,  forest,  and 
waste  land  m  detail,  nor  with  a  coni])ilation  of  the  areas  irri<i;ated  and 
the  unoccupied  areas  of  <;ood  land  under  ditch  now  ready  for  settle- 
ment. The  data  given  for  various  irn^j^ation  systems  under  the  head 
of  irrigation  enterprises  in  i  liis  report  contain  partial  answers  to  some 
of  these  questions,  and  douUlless  the  recently  created  department  of 
a>,niculture  for  the  State  \^ill  he  able  to  furnish  other  data  later. 
Formerlv  this  de])artment  was  .^mipl  v  a  branch  of  tlie  department  of 
agriculture,  insurance,  statistics,  and  history,  but  funds  for  the  col- 
lection of  data  along  the  above  lines  have  not  been  avjulable  in 
sufficient  quantity  to  cover  the  field.  In  spite  of  this  fact  the  de- 
partment has  issued  statistical  reports,  the  last  to  be  printed  being 
issued  in  1905. 

FBODirCTS  OF  IBBIGATED  lAMDB, 

Because  of  the  wide  variation  in  climatic  and  other  natural  condi- 
tions it  Is  not  possible  to  summarize  results  regarfling  irrigated^  or 
nonirrigatcd  products  for  that  matter,  for  the  State  of  Texas  in  such 
a  way  as  to  give  even  approximately  fair  average  results.  In  some 
localities  nonirrigatcd  crops  will  produce  nearly  if  not  quite  as  much 
as  the  same  crops  under  irrigation  in  other  locahties.   Under  the 
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descriptions  of  the  various  irrigation  enterprises  will  be  found  in 
some  cases  comparisons  made  by  irrigators.  It  will  be  noticed  that 
in  some  instances  wide  Tariations  in  the  quantities  and  valuers  of 
iirigateci  products  eyen  for  the  same  locality  exist  in  these 

descriptions. 

In  answer  to  an  inquiry  as  to  the  character  of  crops  gro\^Ti,  or  to 
be  grown,  on  the  hirgest  irrip^ation  system  in  the  State,  Mr.  W.  S. 
Chaplin,  president  of  the  American  Kio  Grande  Land  and  Irrij^ation 
Company,  says  "anything  that  grows."  This  is  too  strong  a  state- 
ment, perhaps,  to  be  taken  hterally  foi-  any  one  section,  but  his  answer 
comes  very  nearly  applying  to  tiie  State  as  a  whole.  Apples,  for 
in.<5tance,  would  probably  not  flourish  on  the  lower  Kio  Grande, 
thougli  they  do  well  in  the  vicinity  of  Denison  and  elsewhere  in  the 
northern  portion  of  the  State. 

The  list  of  products  whieii  can  be  grown  successfully  is  rapidly 
being  extended,  and  many  which  a  short  time  ago  were  considered 
entirely  foreign  to  the  State  are  found  to  flourish,  especially  undor 
irrigation.  Some  seniitropical  fruits  and  vegetables  do  well  in  the 
lower  coast  country,  and  oranges,  giapefruit,  dates,  ohves,  bananas, 
kumquats,  tangerines,  etc.,  have  been  tried  with  some  success. 
Tea  growing  has  been  experimented  with  in  one  locality  by  the 
U.  S.  Department  of  Agriculture,  but  the  experiment  has  been 
abandoned.  This  does  not  prove,  however,  that  it  can  not  be  made 
a  success  in  some  other  portions  of  the  State.  Near  Wharton  the 
Department  is  now  experimenting  with  camphor,  and  in  one  place 
at  least  in  the  trans-Pecos  region  a  factory  is  in  operation  which  is 
•producing  conunercial  rubber  from  the  guayule  shrub.  On  the  lower 
Rio  Grande  the  hennequin  fiber  plant  is  being  cultivated  for  rope- 
making  purposes,  the  fiber  being  of  unusual  length  and  strength. 
In  the  Pecos  Valley  European  grapes  are  being  tried  and  when 
grafted  on  native  resistant  stock  are  found  to  do  exceptionally  well. 
Formeriy  large  quantities  of  the  Mission  grapes  were  grown  in  the 
El  Paso  Valley,  but  on  account  of  the  scarcity  of  water  since  the 
heavy  drains  made  upon  the  Rio  Grande  higher  up  the  river,  large 
vineyards  have  been  abandoned.  Possibly,  however,  they  may  be 
cultivated  again  after  the  Rio  Grande  project  of  the  Reclamation 
Service  shall  have  been  completed. 

In  certain  portions  of  cast  Texas,  as  at  Willis  and  Nacogdoches,  it 
has  been  demonstrated  that  a  fine  grade  of  tobacco  can  be  grown. 
The  Galveston  News  of  August  16,  1908,  puts  Texas  third  in  point 
of  value  per  acre  of  tobacco  crop.  Florida  leads  with  S41fi  25  an 
acre;  Georfjia  follows  with  $344;  and  Texas  third,  with  $210  per 
acre.  Twenty-two  other  v'^tHtf's  fall  below  this,  and  the  average 
assifjned  for  the  whole  Tnih'(l  States  is  $86.75.  In  t'd)nrco  culture, 
as  in  many  other  agricultural  lines,  Texas  is  but  a  begmuer,  ranking 
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twentieth  among  the  States  in  production  and  twenty-first  in  acre- 
age; but  more  encouraging  reetdts  are  to  be  expected  as  experience 

is  gained. 

As  illustrating  the  difficulty  of  comparing  irrigated  and  nonirrigated 
productof  it  is  stated  on  the  best  authority  that  in  the  San  Angelo 
country  nonirrigated  cotton  generally  yields  one-fourth  to  one-half 
bale  per  acre,  but  under  irrigation  1  to  1 J  bales  per  acre  is  common. 

On  the  lower  Brazos  and  Colorado  bottom  lands  1  bale  and  some- 
times 2  bales  por  acre  wviv  not  uncommon  l)oforo  the  atlvont  of  the 
boll  wccA'il,  without  tlio  lonst  attempt  at  iriij^ation.  In  Grayson 
County,  in  the  virinity  of  Siierman,  Mr.  K.  E.  Smith,  who  is  entireh' 
dependent  upon  natural  rainfall,  raises  larj^e  quantities  of  alfalfa  with 
almost  as  large  a  yield  per  acre  as  can  be  gotten  in  some  other 
localities  imder  irrip^ation. 

The  people  of  the  Slate  are  awakening  to  the  value  of  diversifiea- 
tion,  and  to  a  lar<^e  extent  the  "one-crop  "  plan  is  already  f^ivin^  place 
to  variation  in  the  character  of  the  a^^ricultural  products.  The  bene- 
fits are  easily  seen  in  the  increase<l  prosperity  and  the  increasing 
number  of  small  farmei-s  who  are  beginning  to  learn  that  it  pays  to 
raise  many  thini^s  for  home  consumption  for  which  a  market  has  not 
yet  been  established.  In  luaiiy  localities  the  didiculty  of  getting 
products  to  market  has  so  far  limited  the  variety  of  perishable 
products  which  can  be  successfully  grown,  but  increasing  transporta- 
tion facilities  and  increasuig  growth  of  comparatively  near-by  cities 
are  rapidly  tending  to  minimize  this  difficulty. 

HISTOBT  OF  ntXIMTIOV  DEVELOFMEVT. 

The  beginning  of  irrigation  in  western  Texas  antedates  any  records 
so  far  found,  and  it  is  probable  that  in  no  portion  of  the  United  States 

is  the  practice  older.  Scanty  and  irregular  distribution  of  rainfall 
was  doubtless  tho  cause  of  its  use  in  the  beginninir,  and  even  at  later 
dates,  when  unnumbered  acres  of  fertile  lands  could  be  iuid  for  little 
more  than  the  trouble  of  jireparinsj  them  for  cultivation.  Coronado, 
on  his  journey  northward  in  the  early  part  of  the  sixteenth  century, 
found  well-established  .systems  of  irriL^ntion  in  the  vicinity  of  El 
Paso,  utilizing  water  from  the  Kio  Grande  on  both  sides  oi  its  present 
channel. 

Tradition  tells  us  that  the  Pueblo  Inilians  of  Ysieta  claimed  that 
ancient  irrigation  systems  of  great  extent  were  built  centuries  ago  by 
the  Yuma  Indians  on  the  Pecos  River  in  the  vicinity  of  Pecos  and 
Grand  Falls,  but  the  constant  raids  by  the  Comanche  and  Apache 
Indians  caused  them  to  move  on  to  the  valley  of  the  Kio  Grande, 
only  to  be  followed  there  by  then-  old  enemies  and  forced  to  move 
out  to  the  Colorado  of  the  West.    In  the  vicinity  of  Toyah  Springs 
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evidence  is  found  indicating  that  these  waters  were  used  for 
irrigation  purposes  long  before  the  first  white  man  found  his  way  there. 

At  San  AiitoTiio,  when  the  Franciscan  fathers  founded  their  missions 
they  directed  the  construction  of  canals  or  aceqiiias  by  the  Indians. 
These  canals  were  used  not  onlr  for  supplWng  water  to  the  missions 
for  domestic  purposes,  but  for  irrif^ation  as  well.  Amon^:^  the  ditchos 
constructed  l)ntween  the  yeans  1716  and  1774  may  be  mentioned  the 
C'onceiJcion,  Alamo.  San  Jose,  San  Juan,  and  Kspadn Tn  1730  the  San 
Pedro  ditch  wa-?  built  by  immigrants  from  the  Canary  Islands  and  was 
used  for  conductmg  water  to  the  cultivated  fields." 

At  old  Fort  San  Saba,  near  Menardville,  the  remains  of  an  irriga- 
tion SA'stem,  constructed  in  1774,  also  by  the  Franciscan  fathers,  can 
still  bo  traced.** 

As  early  as  1852  the  fourth  legislature  j^a.ssed  an  act  relative  to 
irrigation.  In  1SS2  the  seventeenth  legislature  ptissed  an  act  making 
large  grants  of  land  for  the  construction  of  irrigation  ditches.  There 
were  several  classes  and  the  number  of  sections  of  land  granted  per 
mile  of  ditch  varied  with  the  class.  In  1S$9  and  in  1895  additional 
r^^ations  were  established  with  a  view  to  encouraging  irrigation. 
The  result  of  some  of  these  enactments  was  the  projection  of  number- 
less irrigation  schemes,  many  of  which  were  ''boom"  propositions 
from  the  start,  while  others  proved  failures  when  constructed  because 
of  the  lack  of  sufficient  hydrograpluc  and  other  data. 

Irrigation  along  the  lines  now  practiced  began  to  develop  first  in 
western  Texas.  The  first  ditch  in  the  vicinity  of  Del  Rio  was  con- 
structed in  1 868,  another  in  1 869,  and  another  in  1874.  On  the  Pecos, 
one  of  the  present  large  systems  was  built  in  1875,  another  in  1887, 
and  another  in  1896.  It  might  have  been  expected  that  the  older 
systems  in  the  vicinity  of  El  Paso  would  have  suggested  earlier  exten- 
sions under  present  methods,  but  work  of  this  character  did  not 
become  active  until  about  1889  to  1891.  At  Fort  Stockton  and  for 
the  Isfueces  drainage  area  it  began  as  early  as  1876.  On  the  Concho, 
San  Saba,  Llano,  and  other  tributaries  of  the  Colorado  River  irriga- 
tion systems  began  to  spring  up  about  1875,  and  possibly  earlier,  and 
these  were  added  to  about  1879,  but  this  work  became  most  active 
in  the  nineties.*' 

Along  the  lower  Rio  Grande  not  a  great  deal  appears  to  have  been 
done  on  a  large  scale  until  about  1896,  btit  since  that  lime  irrigation 
development  in  this  section  has  been  extremely  rapid,  especially 
during  the  last  few  yonvH. 

At  Sun  Antonio  the  Upper  Labor  ditch  was  built  about  1770  and 
served  a  large  acreage;  the  Concepciou  was  built  in  1729  and  sensed 
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c*ontinuously  until  1869,  when  if  wms  MUandoTied.  The  Espada, 
built  by  the  Spanish  in  1824,  was  abuiiduued  about  1880  or  1885, 
but  was  revived  in  1895."  In  the  vicinity  of  San  Antonio  irrigation 
from  artesian  wells  began  about  1SS4  and  was  extended  rapidly 
during  the  nineties.  These  welis  are  of  various  dopths,  some  being 
in  the  neighborliood  of  1,500  feet.  At  Waco  a  flowing  well,  1,850 
feet  deep,  was  ])ut  in  operation  iwi  irrigation  purposes  in  1896.<* 

In  eastern  Te.\as,  where  the  rainfall  not  infrequently  exceeds  50 
inches  per  annum,  one  would  not  normally  expect  to  see  irrigation 
practiced  on  a  large  scale,  but  the  reverse  is  the  case.  A  clipping 
from  some  journal^  the  name  of  which  was  not  ascertained,  gave  in 
very  few  words  an  explanation  of  the  reason  for  this  condition.  The 
following  is  a  copy  of  the  clipping: 

JIi$tory  of  Texas  rice  iruhutry  in  brief. 

HrougbitO  Texaa  by  first  settlers, 

llOarrosin  cultivatifin  in  1850. 
lli'i  acres  in  cultivaticni  in  ISM. 
8,711  ajjr^  in  cuhivation  in  1900. 
2SOJ00O  acres  in  cultivation  in  1906. 

8,206  arre8  in  cultiA'ation  in  Orange  and  Jefferson  countiea  in  1900* 

75,000  acres  in  cultivation  in  wimn  mimties  in  1(K>^^. 

Jefferson  (^mmty  pr*,Kiucea  oneniijiluh  of  rice  l.arvegl  of  thin  <-ountry. 

200  miles  of  canaU  in  Jcffcr»uu  County.    Five  largesl  rito  mills  iti  tho  world. 

Annual  value  of  crop  to  Jefferson  C^nintyt  12,000*000. 

$700,000  invested  in  mills. 

94|000,000  invested  in  rice  production. 

Neither  time  nor  opportunity  admits  of  the  verification  of  the  above 
figures  in  detail,  but  the  total  acreage  stated  for  1908  is  a  little  above 
the  estimate  of  Mr.  A.  E.  Groves,  secretsiy-tressurer  and  manager 
Texas  Rice  Farmers'  Association  and  Exchange,  of  Houston,  which 
placed  it  at  about  225,000  acres.  In  point  of  money  invested  and 
in  extent  of  area  covered,  rice  irrigation  exceeds  any  other  class  of 
irrigation  in  the  State,  and  p()ssiV)ly  all  of  the  others  combined. 

The  methods  employed  in  Louisiana  and  Texas  differ  radically 
from  the  older  metliods  in  use  in  Soiiili  Carolina  and  Georgia,  where 
periodif'  variations  of  the  water  level  in  tidal  rivers  make  it  possible 
to  flood  the  lands  or  drain  them  through  the  same  channels  by  merely 
oppTiinf;  rr>iivs  (»r  "trunks"  at  the  proper  stages  of  the  water  in  the 
rivers.  Tn  Louisiana  and  Texas  pumping,  often  jignin«;t  hipfh  lu^ads, 
had  to  \)o  resorted  (o.  |)ut  the  diiferences  possible  in  the  methods  of 
j)r('I)jirin;;  the  laud  and  in  harvestiufx  the  croj)  ilernonstrntod  that  tlie 
metiuxls  eould  he  made  to  pay.  Follow  iii>;  (lie  lead  of  .h'fTerson 
County  in  tlie  early  nineties,  the  culti\ati(»n  of  ri<-e  spread  rajudly 
southwestward.    About  1S99  Eagle  Lake,  near  the  town  of  the  same 
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name,  was  first  dra\Mi  on  for  rice  irrigation  and  the  practice  spread 
ra]>i(lly  down  the  Colorado  River,  until-  now  tlie  at  reai^e  in  rice  below 
Eagle  Lake  approximates  and  may  exceed  50,000  acres.  Later  slill, 
the  Brownsville  section  began  to  be  developed  and  has  made  more 
rapid  progress  in  irrigation  than  any  of  its  prodecessons,  developing 
the  cultivation  of  rice,  fruits,  truck,  and  all  sorts  of  staple  products. 
Its  future  possibilities  are  as  yet  indeterminate. 

Coming  a  little  later  than  the  first  laige  canal  system,  and  develop- 
ing at  perhaps  a  faster  rate,  shallow  wells  have  been  employed  as  a 
source  of  water  supply.  Their  use  has  been  confined  largely  to  rice 
irrigation.  These  have  increased  materially  the  area  available  for 
irrigation,  by  taking  in  lands  lying  between  the  laiger  streams  and 
more  or  less  out  of  reach  of  many  of  them,  and  they  have  extended 
the  field  much  farther  inland  upon  higher  topographic  lines. 

Along  the  Coastal  Plain,  particularly  near  Alvin,  Beeville,  and  in  the 
Brownsville  region,  attempts  have  been  made  to  raise  citrus  and 
other  semitropical  fruits,  whi<  h  a  very  few  years  ago  was  not  thought 
possible.  Oranges,  grapefruit,  kumqiiats,  tangerines,  olives,  dates,  - 
and  figs  are  grown  to  some  extent  in  the  coast  country,  with  and 
without  irrigation,  and  further  experiments  will  undoubtedly  add 
other  fruits.  Irrigation  has  done  its  full  share  and  will  do  more  in 
the  future  to  help  in  this  line,  not  only  in  the  coast  country  but  in 
other  portions  of  the  State. 

The  area  of  Texas  is  so  great  that  the  fieltl  of  existinj;  developments 
has  been  barely  touched  upon,  and  it  wtyiild  re(|uire  the  careful,  de- 
tailefl  study  of  each  section  to  even  approximate  a  reasonabl}^  correct 
statcrnrnt  of  existinj^  conditions.  The  published  data  nvnilable, 
while  valuable,  is  n<>t  op  to  date,  and  busy  men  find  it  hard  to  take 
the  time  necessary  lo  aikiwer  questions  sent  them  by  mail,  ^^ore- 
over,  innrh  of  the  work  which  lias  been  done  has  not  been  recorded  in 
available  form  even  by  the  lar<;er  canal  com|>ariies,  so  tliat  it  would 
require  much  time  and  ])atieiK'e  to  determine  eostsi  of  existing  sys- 
tems where  fairly  well  appointetl  olliee^  are  maintained.  For  the 
smaller  systems  and  private  enterprises  it  is  even  more  difRcult  to 
arrive  at  correct  values.  Mr.  C.  B.  Mettalle,  of  San  Anfjelo,  evi- 
dently at  the  cost  of  considerable  time  and  with  the  aid  of  an  in 
mate  knowledge  of  existing  conditions  in  his  section,  has  sent  in  a 
list  of  83  irrigators  in  his  section,  who  irrigate  5  to  700  acres  each. 
Without  this  list  less  than  20  per  cent  of  the  names  even  could  have 
been  obtained.  This  will  serve  to  illustrate  the  difficulty  of  approx- 
imating the  present  status  of  irrigation  in  Texas,  much  less  to 
venture  a  guess  at  what  the  future  may  show. 
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UUUOATIOV  ESTTEBPBISES. 

Considerable  published  data  can  be  found  relating  to  irrigation  in 
Texas,  but  in  some  sections  of  the  State  material  changes  have  been 
made  in  many  of  the  plants  since  these  descriptions  were  written. 
For  this  leason  and  because  of  a  lack  of  space,  the  detailed  descrip- 
tions in  this  report  will  be  confined  to  those  cases  where  the  data 
were  obtained  directly  from  the  owner  or  some  officer  of  thecoinpuii  \ 
in  the  case  of  chartered  organizations,  or  from  someone  who  is  con- 
versant with  the  system  and  who  is  competent  to  give  a  correct  de- 
scription. For  convenience,  the  State  has  been  divided  into  arbi- 
trary groups  or  divisions,  as  follows: 

Growp  L — ^That  part  devoted  principally  to  rice  culture.  The  area 
covered  extends  from  the  Sabine  River  to  the  Guadalupe  River  along 
the  coastal  region  and  as  far  inland  as  information  could  be  obtained 
to  the  effect  that  rice  was  grown. 

Group  II. — ^All  the  coastal  area  from  Beeville  to  Brownsville,  cov- 
ering the  various  systems  on  the  lower  Rio  Grande  and  intervening 
territory. 

Group  III. — The  area  lying  in  the  vicinities  of  San  Marcos,  New 
Bra T HI  i  els,  San  Antonio,  Seguin,  Batesville,  Laredo,  £agle  Pass,  and 
Dei  Rio. 

Growp  IV. — The  area  in  the  vicinity  of  Wichita  Falls  and  to  the 

northwest  of  that  point. 

Group  V. — The  several  small  plants  which  cover  the  regions  about 
Llano,  Junction,  Menardville,  San  Saba,  Lampasas,  Brownwood,  San 

Anjjelo.  nnd  Abilene. 

(irnnp  17. — 'rii(>  P(C()s  X'allev,  ToN'ah,  and  Fort  Stockton  districts. 

Grnifp  Ml.  The  Kio  Grande  Valley  in  the  vicinity  of  El  Paso  and 
as  far  down  as  Presidio  and  Brewster  counties. 

GROUP  X. 

Because  of  the  magnitude  of  the  area  covered  by  irrigated  rice 
farms,  the  amount  of  money  invested,  and  total  annual  returns,  this 

group  has  been  placed  first.  The  following  descnj)tive  notes  cover 
oniv  tliose  S3\stems  for  which  recent  data  are  uvailahie,  thou<]:h  other 
systems  of  erpiu!  or  grenter  iiiii*j:nitude  may  exist  in  the  territory. 
These  are  iiu'Iiided  niso  in  the  tal)iilar  stnteinent  wliich  will  he  found 
at  the  entl  of  the  (h.s(  us^ioii  for  tin'.-,  group. 

The  Adams  Bnyov  Canal  (■hmpnnff.  —Tins  company  lias  its  inuin 
()ffi«  (•  at  Or:inge,  Tex.  It  is  incorj)orate<l  and  has  $50,000  paid  up 
cnpilai  .--hu  k.  Water  for  the  canal  is  drawn  from  Adams  Ba^'ou 
and  Sabine  J\iver.  the  lift  beinfj  17  feet.  A  (  ('ntrifugaf  pump,  with 
two  30-incii  double-suctions  and  a  36-inch  deliver^',  with  an  extra 
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pump  on  each  side  of  the  impellerBi  is  driven  by  a  1 50-horsepower 
slide-valye  engine,  for  which  steam  is  furnished  by  boilers  having  200 
horsepower  capacity.  The  pump  is  ratcul  at  r)(),()()U  gallons  per 
minute.  The  cost  of  pumpinp:  plant,  iiuludiiig  tankage  for  'i  OOO 
barrels  of  fuel  oil,  is  pven  as  §15,000,  and  tho  (ost  of  fuel  oil  per 
season  as  $5,000.  The  daily  run  for  one  hundred  days  averages 
fourteen  houi-s,  and  the  annual  cost  j)er  acre  for  water,  including 
labor,  fuel,  etc.,  for  the  4, ()()()  acres  served,  anu)unts  to  $3.')0. 

There  are  5  miles  of  main  cunal,  which  is  150  feet  wide  for  2  miles 
and  iUO  leet  wide  for  the  remaining  3  miles.  The  side  slopes  are  IJ 
to  1.  There  are  about  4  mileu  uf  laterals,  haviii*^  side  slopes  of  2  to  1 
and  varying  in  widili  from  80  to  24  feet.  Mains  and  laterals  cost 
S;ia,000,  and  the  annual  cost  of  maintainiujj:  these  is  given  as  S^l.aOO. 
The  water  is  diverted  to  the  land  by  means  of  wooden  gates  about  3 
feet  wide,  set  in  the  levees.  Four  thousand  acres  were  watered  in 
1908,  and  it  is  expected  that  the  same  acreage  will  be  covei  ed  in  1909, 
but  the  canal  can  be  made  to  cover  an  addition'al  4,000  acres.  It  is 
estimated  that  the  amount  of  water  apphed  during  the  irrigation 
season  equals  850,000  gallons  per  acre — equivalent  to  2.53  acre-feet 
per  acre  per  annum,  or  a  depth  of  a  little  more  than  30  inches — and 
the  average  rainfall  amounts  to  only  644,000  gallons  per  acre  during 
the  rice  growing  season,  or  about  20  acre-inches  per  acre.  The 
former  figure  is  probably  too  high  and  the  latter  figure  too  low. 

The  water  rent  is  given  as  2  sacks  of  rice  per  acre  and  the  average 
yield  as  8  sacks,  the  crop  being  marketed  at  local  mills  and  in  New 
Orleans.  The  average  cost  of  preparing  the  land  is  placed  at  $5 
per  acre  and  the  cost  of  producing  and  marketing  the  crop  at  $10 
per  acre.  For  favorable  seasons  it  is  estimated  that  a  net  return 
of  $8  per  acre  would  represent  a  fair  average. 

Unimproved  lands  in  the  vicinity  have  increased  from  $5  to  $30 
per  acre.  One  man,  with  some  help  during  harvest  time,  can  care 
for  125  acres,  and  it  is  estimated  that  he  would  need  about  $2,500 
to  make  a  start.  It  is  estimated  also  that  about  12,000  acres  will 
be  cultivated  in  the  vicinity  during  1909  and  that  tliero  are  20,000 
acres  of  rice  land  in  Granite  County  uncultivated.  Ultimately  it  will 
be  possible  to  irrigate  40,000  to  50,000  acres.  Under  this  system 
there  is  room  for  100  additional  farmers  to  raise  rice  and  garden  t  r  uck. 

The  Port  Arthur  Rice  and  Irrigation  Comjmny. — Water  is  lifted  17 
feet  from  the  Neches  River  b}^  means  of  an  18-inch,  two  24-inch, 
and  two  3ti-inch  pumps,  with  a  ratiin:  of  i  r>n,000  gallons  per  minute. 
The  cost  of  coQstruction  was  about  ss(),(jno. 

Tlie  main  canal  is  1..')  nnles  lonij:  and  L'OO  feet  wide,  and  there  are 
24  nules  ot  laterals.  The  cost  of  these  was  about  $70,000  for  <M)n- 
struction,  and  the  annual  cost  of  maintenance  about  $2,000.  Head 
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gates  and  hoxc>i  are  lifted  to  divert  the  water  from  the  cuiiiii  ;md  the 
water  is  not  nuMsured.  Tho  water  rental  is  3G0  pounds  of  nee  (2 
sacks)  jxn-  acre,  and  the  irr  igation  season  is  said  to  last  from  May  to 
October. 

TTnimproYe<l  hiiid  before  irrigation  ^sas  worth  $5  to  SIO  per  acre 
in  tlie  vicHiily,  but  when  subject  to  service  from  the  irrigation  canal 
is  worth  $25  to  $40.  The  average  yield  is  placed  at  12  barrels  of  162 
pounds  each.  The  crop  is  marketed  in  Port  Arthur,  Beaumont, 
Houston,  and  New  Orleans.  There  were  8,650  acres  in  cultiyation 
in  1908,  and  12,000  acres  ran  be  brought  under  canal.  The  average 
cost  of  producing  and  marketing  crop  is  placed  at  $20  to  $25  per 
acre  and  the  ayerage  value  of  same  at  $30  to  $50  per  acre,  while  the 
average  net  return  is  $10  to  $25  per  acre.  Only  rice  is  produced. 
One  man  can  manage  100  acres,  and  the  average  funds  and  equipment 
are  placed  at  $1,200  for  this  purpose.  The  opportunities  for  settle- 
ment are  good  for  dozens  of  real  farmers. 

The  McFadden^  Wi€99,  and  KyU  Land  Chmfany* — ^Water  is  lifted 
27  feet  from  the  Neches  River  at  Beaumont  by  means  of  four  rotaiy 
pumps,  direct-connected  to  four  250-horsepowor  Corliss  engines. 
Each  pump  has  a  rated  c  apacity  of  35,000  gallons  per  minute.  There 
are  30  miles  of  main  canals,  and  the  cost  of  plant,  canab,  etc.,  was 
approximately  $250,000. 

From  the  laterals  water  is  diverted  through  gates  upon  the  land, 
and  the  water  rental  is  2  sacks  of  180  pounds  each  per  acre.  The 
duratitm  of  the  irrigation  season  is  given  as  about  four  months. 
During  1008  t  here  were  17,500  acres  under  rico  and  the  area  for  1909 
will  probably  be  the  same,  though  20,000  acres  can  be  brought 
under  canal. 

IJiiim [proved  lands  before  irrigating  were  worth  $5  per  acre,  but 
afterwards  about  $10,  while  the  value  of  irrigated  lands  is  alx)ut  $30. 
The  average  vicld  is  10  sacks  of  180  pounds,  and  this  is  marketed  at 
tlie  mills.  The  avciage  cost  of  prothicing  and  marketing  the  crop 
is  stated  as  S27.2'i,  the  a\<Mjm^c  vahio  as  $85,  nnd  the  average  net 
return  as  $7.75  per  ac  re.  One  man  siionld  handle  100  acres,  and  the 
average  value  of  e(|uipment  iiecessar>'  is  placed  at  $1,000.  The  op- 
portunities for  settlement  are  good,  an»l  it  is  estimated  that  1,000 
settlers  could  be  ai  t  ommoduted  in  the  vicinity.  The  estimate  for 
tlie  probabU^  total  munber  of  acres  to  be  irrigated  in  the  vicinity 
flu  ring  1909  is  placed  at  50,000,  wliile  tlie  ultimate  acreage  is  put 
at  100,000. 

The  Beaumont  Irrigating  Company. — Water  is  taken  from  Pine 
Island  Bayou,  a  tributary  of  the  Neches  River.  The  first  lift  is  31 
feet.  Five  miles  south  of  this  Is  a  second  lift  of  10  feet.  At  the  first 
lift  arc  five  rotaiy  pumps  and  at  the  second  lift  two  rotaiy  and  two 
centrifugal  pumps.   The  total  pumping  capacity  is  given  as  140,000 
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j2:{ill<>n.s  por  minute.  CniJe  oil  is  used  for  fueL  The  cost  of  con- 
struction was  not  obtainable. 

Tlio  iiiMiTi  caiuil  is  150  feet  wide  from  cmtor  to  center  of  the  levees, 
which  uie  about  4  feet  iiigh,  have  4-fool  crown,  and  a  side  slope  of 
1.5  to  1.  The  grade  is  level  for  the  iirst  2  miles  and  dn>])s  2  feet  in 
the  next  10  miles.  The  main  lateral,  known  sis  the  "rlu  <  k  lat(>ral," 
is  14  miles  long  and  falls  13  feet  in  that  distance.  It  ls  60  feet  from 
center  to  center  of  the  levees,  which  have  3-foot  crown,  side  slopes  of 
1.5  to  1,  uikil  average  3  feet  high.  There  are  26  miles  of  ailditioiiiil 
laterals,  40  feet  wide  from  center  to  cent4»r  of  the  levees.  All  laterals 
slope  about  1  foot  to  the  mile.  The  cost  is  not  o])l;uu;ible.  The  total 
cost  of  maintenance  is  stated  as  SI 2, 000  to  Si 5,000  per  amium,  but 
this  probably  includes  operation  of  pumping  plant. 

The  water  lent  is  2  sacks  (4  busbels)  of  rough  nee  of  180  poimds 
each,  and  the  irrigation  period  lasts  from  throe  to  four  months.  The 
water  is  not  measured  and  is  distrihuted  to  the  land  through  small 
laterals,  and  the  actual  flooding  season  varies  from  thirty-five  to 
sixty  days'  actual  pumping.  About  16,000  acres  of  rice  were  planted  in 
1908  and  the  probable  number  for  1909  is  at  least  as  great.  At  least 
30,000  acres  can  be  brought  under  canal. 

Unimproved  lands  before  irrigating  were  worth  about  $5  to  $6  per 
acre,  and  the  present  value  of  unimproved,  undrained  land  in  the 
vicinity  is  about  the  same.  Drainage  is  being  provided  for  much  of 
the  land,  which  enhances  its  vahie  considerably.  Irrigated  lands 
are  wortii  $20  to  135  per  acre,  depending  upon  location,  railroad 
facilities,  etc.  Ten  sacks  of  rougli  rice  constitute  an  average  crop. 
It  is  marketed  in  Now  Orleans,  Lake  Charles,  Beaumont,  Galveston, 
and  Houston.  The  average  cost  of  preparing  land  and  sowing  the 
crop  is  given  as  $4  to  15  per  acre,  and  it  costs  on  an  average  $27.25 
per  acre  to  produce  and  market  a  crop.  The  average  value  of  the 
crop  is  $35  per  acre,  and  the  average  net  return  is  $7.75  per  acre. 

One  man  can  cultivate  100  to  125  acres  of  rice,  and  needs  for  the 
purpose  four  mules,  worth  $000  to  $800;  binder,  SI  GO;  drill,  $75; 
plows,  S30;  drag  harrow,  $8  to  $10;  disk  harrow,  $30;  wagon  and 
harness,  $50.  If  large  areas  are  eultivat»'d.  $1^,000  for  a  traction 
engine  should  be  added.  Thrashing  costs  from  25  to  30  cents  per 
sack  for  those  not  owning  separators.  In  addition  to  the  above 
equi])ment,  the  hcLninier  should  have  a  cash  balance  sufficient  for 
maintenance  of  sell  anil  family  for  one  year,  with  a  margin  for  emer- 
gencies. The  opportunities  for  settlement  are  good,  and  perhaps 
100  additional  families  couhl  be  cared  for  on  this  canal.  Honest, 
industrious  men  with  some  money  are  wanted.  Mr.  A.  C.  Love,  en- 
gineer for  the  company,  estimates  that  there  are  100, 000  acres  of  land 
in  Jefferson  County  alone  which  are  a\  ailahle  for  rice  irrigation.  He 
also  adds  that  there  is  a  disposition  on  the  part  of  the  canal  companies 
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owning  land  to  cut  it  up  into  small  tracts  and  sell  on  easy  terms  to 
actual  farmers,  one  company  now  being  engaged  in  making  arrange- 
ments to  cut  up  some  10,000  acres  for  this  purpose. 

The  Neches  Canal  Company. — The  Neches  Canal  is  located  in  tho 
northern  portion  of  JcfTci-son  County  and  <lr}iws  water  from  Vine 
Island  Bayou,  a  trihutaiy  t)f  the  Neches  River,  from  which  it  is  lifted 
35  feet  at  the  bayou,  and  2  miles  back  from  the  bayou  is  a  second  lift 
of  10  feet.  At  tlie  first  lift  are  six  rotarv"  pumps  of  35,000  gallons  per 
minute  rated  ca])acity  each,  for  which  steam  is  furnished  by  three  900- 
horsc'power  water-tube  boilei"s.  At  the  second  lift  are  two  70,000- 
gallon  rotary  pumps  and  one  70, 000-gallon  centrifugal  ])ump.  There 
are  three  300-horscpo we r  water-tube  boilers.  Oil  is  used  for  fuel  at 
both  plants.  Pumping  begins  about  May  15.  The  cost  of  pumping 
plants  and  canal  systems  is  given  as  $600,000. 

There  are  27  miles  of  main  canal,  150  feet  wide  from  center  to 
center  of  the  levees,  which  have  6-foot  crown  and  side  slo])es  of  2  to  1 
inside  and  1.5  to  1  on  the  outside.  The  slope  of  water  surface  is  1.5 
inches  to  the  mile.  There  are  30  miles  of  laterals,  which  have  4-foot 
crowns  to  the  levees  and  side  slopes  of  1.5  to  1  inside  and  out.  They 
cost  $750  per  mile  to  construct.  The  annual  cost  of  maintenance  is 
given  as  $20,000.  The  water  applied  to  the  land  is  not  measured,  and 
is  diverted  by  common  water  gates,  the  rate  of  water  rental  being  $0  per 
acre  per  annum.  The  irrigation  season  lasts  about  one  hundred  days. 
No  data  were  given  as  to  the  amounts  of  water  applied.  The  rainfall 
averages  7  inches  during  the  irrigation  season.  During  1908  about 
21,000  acres  of  rice  were  planted,  and  it  is  estimated  that  29,000 
acres  will  be  planted  in  1909 ;  also  that  100,000  acres  can  be  eventually 
brought  under  canal.  Before  irrigating,  the  price  of  unimproved 
lands  was  $2  per  acre;  it  is  now  $20,  if  within  reach  of  water.  Irri- 
gat(>d  lands  are  worth  $25  per  acre.  It  costs  $5  per  acre  to  break  the 
land,  disk,  harrow,  seed,  and  make  levees,  and  the  average  ])ro(iuction 
is  10  sacks  of  rough  rice.  The  crop  is  marketed  in  Beaumont, 
Houston,  Galveston,  and  New  Orleans.  A  rough  estinnite  of  the  av- 
erage cost  of  ]iroducing  and  marketing  the  crop  is  $27.25,  and  the 
average  value  $35  per  acre,  the  average  net  ret  u  m  being  statet  I  us  i^T .  75 
per  acre.  The  average  number  of  acres  which  can  l>e  cared  for  by 
one  man  Ls  given  as  150,  for  which  it  is  estimated  he  will  need  $1,500 
for  equipment . 

The  opportunities  for  settlement  under  this  canal  are  Imiitcd  by 
reason  of  tlie  canal  haviuLT  all  it  can  handle.  Mr.  C.  W.  KoUins,  engi- 
neer for  the  company,  estimates  that  100,000  acres  can  be  irrigated 
eventually  in  this  seetion. 

Tfte  Lone  Star  r.-/r. —Tins  coiniiany  takes  water  from  the 
Trinity  River  at  its  mouth.  The  lift  ib  23  feet.  Three  21-inch  cen- 
trifugal pumps  deliver  70,000  gallons  per  minute  and  are  driven  by 
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three  Corliss  condensin<r  cnj^inos,  for  which  steam  is  furnished  by 
three  water-tube  boilers  of  2r)G  horsepower.  Including  the  intake, 
the  pumping  plant  cost  $45,000.  There  are  8.25  miles  of  main  canal, 
80  feet  wide  from  center  to  center  of  the  levees,  and  having  an  8-foot 
berm,  the  center  beinj^  cut  out  1.5  feet  deep.  The  side  slopes  are  2 
to  1  on  the  inr.ide  and  1.5  to  1  on  the  outside.  The  canal  was  built 
on  a  grade  of  1  inch  tt>  the  mile.  The  cost  was  about  $4,000  per  mile. 
There  are  about  27  miles  of  laterals  hnvinfj  same  side  slope  as  the  main 
canal,  but  a  fall  of  1.5  feet  to  the  mile.  These  cost  $2,000  per  mile. 
The  cost  of  maintaining  main  canals  and  laterals  is  given  as  $500 
per  annum. 

The  water  rent  m  one-fifth  of  the  crop  and  the  water  is  distributed 
to  each  held  by  g&ics,  no  measurement  being  made.  The  len^jth  of 
the  irrigation  season  is  given  as  one  hundred  days  and  the  estimated 
amount  of  watei  n|)[died  is  30  to  35  inches.  This  appears  to  be  high. 
The  estiiiiad  1  uvi  lago  rainfall  is  4  to  8  inches.  During  1908,  10,150 
acrcii  of  iice  wa,s  under  cultivation  and  the  probable  area  for  1909  is 
12,000  acres.  The  number  of  acres  which  can  be  served  by  the  canal 
on  one  lift  only  is  estimated  at  50,000.  Unimproved  land  in  the  vi- 
einity  was  worth  from  S5  to  $8  per  acre  before  irrigation,  but  is  now 
worth  $15  without  water,  or  $25  if  water  is  available.  The  value  of 
irrigated  lands  is  placed  at  $40  per  acre.  The  average  yield  is  put  at 
11  sacks,  or  44  bushels.  The  crop  is  marketed  in  Oalveston«  Hous^ 
ton,  Beaumont,  and  New  Orieans. 

The  cost  of  buildings,  fences,  etc.,  necessary  before  irrigating  is 
estimated  at  $50  per  acre,  and  the  cost  of  producing  and  marketing 
the  crop  is  divided  as  follows: 

Ca8ttotheiinB«r»«iio^<BUiree'fifthAof tbaarapif herenta....  $12.50 


Coot  to  the  canal  company,  which  geta  <me>fifth  of  the  crop   4. 00 

Goet  to  landowner,  who  gets  one-fifth  of  the  crop   1 . 00 


Total   17.  BO 

Average  value  of  crop,  |33,  divided  as  follows: 

To  (ho  farmer  |19.  80 

To  the  cariiil  (  (.•inpaiiy   (5.  fW) 

To  ihe  laudowuer   6.  60 

  33.00 

Average  net  return   15. 50 

Distributed  as  follows: 

To  the  farmer   7.30 

To  the  canal  company   2. 60 

To  the  landowner   6.  fiO 

  15.60 


The  average  cost  of  equipment  required  for  1()()  acres  is  put  clown 
as  $900  for  six  mule.s  and  harness  and  S'_'7l)  for  nuplenients,  a  total  of 
$1,170,  and  uiw  imin  cun  handle  115  acres  ol  nee.  To  the  above- 
named  amounl  lor  equipment  should  be  added  $1,400  expense  lor 
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one  yviw,  making  the  sum  needed  to  make  a  ** one-man"  start  S2,570. 
The  expenses  can  be  reduced  $250  l)y  raising  one's  own  seed  rice. 
The  oppui  tunilies  for  settlement  are  good  for  good  men,  wheat  farmers 
preferred.  In  three  years'  time  it  is  expected  to  bring  20,000  acres 
under  the  canal,  and  more  Ls  available.  For  this  acreage  75  addi- 
tional families  will  be  needed. 

Barges  are  used  for  the  transportation  of  rice  on  the  main  canal, 
the  capacity  of  each  barge  being  300  sacks  (a  carload).  Each  year 
20,000  sacks  are  transported  in  this  way.  B.  H.  Collins,  of  Anahuac, 
states  that  tlrainage  is  absolutely  necessary  to  raise  rice  successfully: 

Wc  havo  put  into  force  a  rule  tluit  wp  will  not  water  land  without  iniprovc^d  drainage. 
We  havt!  a  diUrhing  machine  that  inaketi  a  diU  h  8  feet  wide  on  top,  3  feet  deep,  and  20 
inches  on  the  bottom,  proving  very  aucceBaful.  Thore  is  oppokunity  for  great  im- 
provement in  eeed.  With  C.  B.  Allaire,  ol  San  Antonio,  N.  Mez.,  we  are  this  year 

conducting  experiment**  along  the  lines  of  Professor  Neil^m^  of  Sweden,  with  other 
grainf*.  Just  starting  this  year.  Export  definite  resultj^  in  1909.  \SV  got  good  results 
from  pure  bone  meal  and  other  fertilizers,  which  increa^i<'  the  yield  from  ;i  to  5  sacks. 
The  coHt  of  fertilizer  is  $1  per  acre,  paid  by  landowuer.  We  had  200  acres  fertilized 
in  1907  and  4,500  arrefl  in  1908. 

The  Cane  and  Riu  i»tU  h  riyaiion  ComiHiny. — This  canal  is  located 
in  Fort  Bend  and  Tlariis  counties  and  takes  water  from  the  Brazos 
River  about  20  luilrs  above  Richmonfl.  The  water  is  first  lifted  25 
feet  into  Jones  Creek,  whit  li  parallels  the  river,  and  17  miles  below  is 
apiin  lifted  9  feet  into  a  canal.  The  total  co.st  of  machinery,  dams, 
canals,  and  right  of  way  ainuuiiled  to  .*J2r)0,()00.  There  are  two  45- 
inch  cent rilii<ral  pumps  at  each  lift.  These  have  a  normal  capacity 
of  10U,UIKI  <;alloHs  per  minute,  aud  it  is  estimated  they  can  be  made 
to  deliver  safely  150,000  gallons  j)ei-  niimite.  Fuel  oil  is  used.  This 
entire  plant  is  new,  being  used  during  the  season  of  1908  the  first 
time. 

Jones  (Jreek  acts  as  a  reservoir,  17  miles  long.  The  iiuiia  canal  is 
1(1  miles  long  and  has  a  caparity  sufficient  to  water  25,000  acres. 
There  are  about  8  miles  of  laterals,  having  a  slope  ol  aUout  0.7  foot 
to  the  mde.  The  cost  of  maintciuince  of  canals  and  laterals  was 
placed  at  about  SI, ()()()  per  yeai.  Water  is  divertetl  to  the  land 
through  24-in(  li  eorrui^ated  iron  boxes,  and  the  annual  rental  is  S6 
per  acre.  The  irrigation  periotl  lasts  from  about  May  15  to  Sep- 
tember 10. 

During  UK)8  there  were  between  6,000  and  7.<)()()  acres  under  rice 
and  sugar  cane,  and  the  probable  acreage  in  1909  is  placed  at  15,000. 
The  ultimate  area  which  can  be  brought  under  canal  is  put  at  00,000 
acres.  The  value  of  unimproved  land  bt;lore  irrigating  was  SH)  per 
acre,  but  when  water  ran  1k'  had  the  land  is  usually  sold  at  S20  to  8.30 
per  acre.  Oilier  uaim|)i<>v('il  land  is  valued  at  $10  to  $15,  aud  the 
value  of  irrigated  lands  is  ]>laced  at  $20  to  $50  per  acre. 
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Tho  Hvera^]^p  yield  is  place(i  at  15  barrels  of  rice  (160  pounds  per 
barrel)  ami  30  toim  ai  sugar  cane.  Houston  and  New  Orleans  are 
the  market  points.  The  cost  of  j)reparing  land  for  irrif^ation  is  $4  per 
a<  n\  an<l  the  uveraj^e  value  of  crops  Is  placed  at  ?3  per  harrol  for  rice 
and  $2.25  j)er  ton  for  <  ane.  One  man  can  manage  100  acres  of  rice 
or  20  acres  of  suji^ar  <  ane  up  to  harvest  time. 

Tlie  oppurtumticii  for  settlement  are  j^ood,  and  there  is  room  under 
the  (  anal  for  enough  to  take  up  8,000  acres,  Germans  or  good  Ameri- 
cans preferred. 

The  Buckeye  irngaUon  farm. — The  lift  from  the  Colorado  River 
at  Buckeye  is  20  feet.  The  pumping  phmt  ctmsists  of  two  vertical 
cross-compound,  400-horse])i  i\\  er  en<rines,  each  connected  t*>  a  32-inch 
centrifui^al  pump.  The  comi)iuetl  <  upacity  of  the  Iwo  is  75,000  to 
80,(H^<»  «4allons  per  minute.  Fuel  oil  is  used  for  steamin*i;  purposes. 
The  plant  is  nnxlern,  usincf  all  po.ssible  ecouoniies.  The  main  canal 
is  200  feet  wide  for  2  mih's  and  120  feet  wide  for  5  miles.  The  side 
slopes  ai"e  2  to  1,  built  with  earth  taken  fiom  inside  of  the  levees. 
There  are  S  miles  of  laterals  and  subiaterals  varyinfr  from  15  to  40 
feet  in  width.  The  water  is  distributeil  to  farmers  as  needed  and 
the  irrigation  period  is  statefl  to  be  from  May  15  to  Au^nist  15,  on  an 
average.  The  s^'stem  has  been  idle  duriiig  1908  and  no  acreage  is 
given  for  1909,  }>nt  it  is  estimated  that  20,000  acres  can  be  brought 
under  canal.  IJmiu])rovetl  land  before  irrigation  was  valued  at  SI  5, 
and  the  present  value  of  unimproved  lands  in  the  vicinity  is  estimated 
to  be  $50  per  acre.  The  cost  of  i)reparing  a  complete  drainage  system 
for  the  land  is  estimated  at  S2.50  per  acre.  Rice  is  the  only  crop 
grown,  the  average  yield  U  ing  10  sacks:  cost  of  production,  $27.25; 
value  of  crop,  $35;  and  the  net  return,  $7.75.  Buyers  come  to  the 
section  during  the  marketing  sea.son. 

One  IuurIk  (1  acres  is  sullicient  for  one  man,  and  the  cost  of  culti- 
vating the  saiiir  is  placed  at  $1,000.  The  amount  suggestetl  as  being 
necessary  for  making  a  successful  "one-man"  start  is  $2,000.  The 
opportunities  for  s<»ttlement  are  good  and  1 ,000  families  is  the  number 
given  for  which  there  is  room.  The  probable  number  of  acres  to  be 
cultivated  during  19fJS-9  in  the  vicinity  is  stated  as  15,000,  the  ulti- 
mate available  acreage  being  put  at  25,000. 

The  Security  Rice  and  Irrigation  Company. — This  j)lant  is 
situated  G  miles  southwest  of  liay  City,  in  Matagorda  County.  ^Vate^ 
is  lifu  ii  S  to  10  fe(>t  from  the  Colorado  River  by  means  (»f  a  4r)-inch 
pump  of  4S,(300  gallons  per  minute  rated  capacity,  with  two  125- 
horsepuwer  high-pressure  boilers.  Fuel  oil  is  used  for  steaming  pur- 
poses.   The  cost  of  the  plant  was  not  obtainable. 

The  main  canal  is  estimated  to  be  10  miles  long,  80  feet  wide  from 
center  to  center  of  the  levees,  which  have  side  slopes  of  1.5  to  1. 
Capacity  is  150,000  gallons  per  minute  and  cost  was  $25,000.  There 
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aro  4  miles  of  laterals,  50  feet  from  center  to  center  of  the  lev<^s,  which 
have  side  si<)])es  of  1.5  to  1,  with  a  capacity  of  100,000  «:ullnns  per 
minute.    The  cost  of  conHtr  uc  tion  is  estimated  to  have  beeu  $8,000. 

Water  is  turned  upon  rice  (iclds  until  the  fanners  are  satisfied.  The 
method  is  characterized  crude  and  expcMisive,  but  it  is  the  one  m 
general  use.  The  wat<»r  rental  is  one-fifth  of  the  crop  and  the  irriga- 
tion period  lasts  from  ninety  to  one  hundred  and  ten  days.  The  esti- 
mated amount  of  water  a|){)lied  averages  1 1  gallons  per  minute  per  acre 
during  the  season.  There  were  3,000  acres  plant4»d  to  rice  in  1908  and 
prohably  6,500  acres  in  1909,  while  the  area  which  can  be  ultimately 
brought  under  canal  is  10,000  acres.  Unimproved  lands  Wfore  irri- 
gating were  valued  at  $18  to  $30,  and  the  present  value  is  placed  at 
$20  to  $30.  It  is  stated  that  after  irrigating  the  value  does  not  im- 
prove greatly,  as  the  land  deteriorates  for  rice  culture  after  three  or 
four  years  Ix'cause  of  the  increased  growth^  of  water  grasses  which 
smother  the  rice.  The  cost  of  prej)aring  land  for  irrigation  is  itemized 
as  follows: 


Ph.winc;   $2.50 

Disking  ami  harrowing   1.  50 

Planting  40 

Pushing  leveos  40 


Total   4.80 


Ten  sacks  constitute  an  average  crop,  and  it  is  marketed  in  Bay 
City.  The  average  cost  of  producing  an  acre  of  rice,  including  all 
cost — water  rent,  land  rent,  etc.-  is  $27.50,  the  average  value  of  the 
crop  $35,  and  the  average  net  returns  per  acre  $7.50.  The  average 
number  of  acres  which  can  be  handled  by  one  man  is  estimated  to  be 
75,  and  the  e(iui]nnent  needed  is  4  mules  and  harness.  I  heavy  w  agon, 
1  drill.  1  disk  harrow,  1  sulky  plow,  1  drag  liarrow,  1  binder,  1  wooden 
push  witli  chains,  etc.,  and  $1,500  in  money. 

The  opportunities  for  settlement  are  said  to  be  fair  and  the  p»*obable 
numl>er  of  settlei"s  who  could  be  accommodated  in  the  vicinitv  is  es- 
timated  to  he  500  to  1,000 — a  ver\'  high  estimate — and  the  class  of 
settlers  wanted  is  given  as  "farmei-s. "  The  probable  area  to  be  irri- 
gated is  given  as  6,500  in  1  <)()*>  and  the  ultimate  acreage  at  10,000 
acres.  Evidently  the.se  figures  relate  to  this  canal  system,  while  the 
estimate  of  tlie  numlx'r  of  settlei"s  must  apply  to  tlie  whole  system. 

Tfif  7  res  Pain  cuts;  Blcp  nvd  Irriqaf'xm  Company. — This  sysU-m  is 
sitiiatei]  in  ^fatagorda  County,  on  tlie  west  side  nf  the  Colorado  River, 
4  miles  lielow  Buckeye,  on  the  St.  T.oiiis,  Brownsville  and  Mexico 
Railioad.  Water  is  pumped  from  the  Colorado  Hiver  against  an 
average  head  of  25  feet,  the  nuiximum  b(Mng  32  and  the  minimum 
7  feet.  Theic  are  two  36-inch  centrifugal  pum{)s  direc  t-connected 
to  cross-compound  condensing  engines  of  500  horsepower  each* 
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There  are  two  SOC^horaepower  boilers  and  two  250-hor8epower  boilers. 
Engines  and  pumps  are  set  in  a  brick  pit  14  feet  deep.  The  plant 
cost  approximately  $80,000.  Crude  oil  from  Texas  fields  is  used  for 
fuel  and  cost  SI  .35  per  barrel  in  tank  at  plant  in  1 907.  The  plant  con- 
sumed 1.4  banels  of  oil  per  acre  irrigated — ^a  cost  of  $1.89  per  acre 
for  fuel  alone*  The  total  cost  of  operating  system  during  1907,  in- 
cluding superintendence,  hauling,  storing,  and  selling  the  crop,  was 
$21 ,500,  and  the  total  receipts  were  $40,000. 

There  are  7.1  miles  of  main  canal,  108  feet  from  center  to  center  of 
the  levees,  and  the  longitudinal  slope  is  1.6  feet  per  mile.  The  carry- 
ing capacity  is  200  cubic  feet  per  second.  Cost  of  construction, 
$18,000.  There  are  10.7  miles  of  laterals,  30  to  50  feet  between  cen- 
ters of  leyees,  which  average  2  feet  in  height,  and  the  cost  of  construc- 
tion was  $1 1,000.  The  fall  varies  from  1  to  7  feet  per  mile.  *  Accurate 
records  of  cost  of  maintaining  canals  and  laterals  were  not  kept. 
Water  is  (^rted  to  the  land  by  means  of  gates,  which  are  opened 
by  a  canal  rider  upon  reqiu'st  of  the  farmer  and  allowed  to  remain 
open  until  the  latter  is  satisfied.  The  water  rental  is  one-fifth  of  the 
crop,  but  there  is  a  movement  on  foot  to  change  this  to  a  money  rental 
of  $6  per  acre.  The  duration  of  the  irrigation  season  is  given  as  four 
months — that  is,  the  plant  is  run  that  length  of  time — and  the  amount 
of  water  applied  is  estimated  to  be  3.1  feet  in  depth,  or  7  gallons  per 
minute  per  acre.  This  appears  to  be  too  high,  but  more  water  is 
needed  in  the  Colorado  Valley  than  in  the  vicinity  of  Beaumont. 

In  1907,4,500  acres  were  planted,  8,000  in  1908,  and  probably 
8,000  acres  in  1909.  Rice  only  is  grown.  Probably  50,000  acres 
could  be  covered  by  extending  the  canal,  but  the  water  is  now  limited 
to  10,000  acres.  Unimproved  land  before  irrigating  was  worth  $2.50 
to  $10,  and  after  irrigating,  $15  to  $20,  while  lands  under  irrigation 
are  worth  from  S20  to  S40  per  acre.  The  cost  of  preparing  land  for- 
irrigation  varies  from  $0.50  to  $4,  depending  upon  the  number  of 
contour  levees  and  drain  ditches  necessary.  The  crop  averaged  10 
barrels  (of  162  pounds)  in  1907,  most  of  which  was  sold  to  local  mills. 
The  average  cost  of  producing  and  marketing  the  crop  is  put  at 
$27.25  per  acre,  the  average  total  value  at  $35,  and  the  average  net 
return  to  the  farmer  at  S7.75  per  acre. 

It  is  estimated  that  150  acres  is  a  fair  apportionment  per  man.  At 
least  $3,500  is  necessary  for  starting,  if  operating  on  a  cash  basis,  but 
many  farmers  make  crops  on  half  this  amount  by  getting  advances. 

Travis  L.  Smith,  jr.,  of  Eagle  Lake,  who  was  manager  of  this 
system  during  1907,  considero  the  rice  industry  practically  developed 
up  to  its  limit  in  this  vicinity  unless  reservoirs  are  installed. 

The  Colorado  Canal  Company. — ^This  company  draws  its  supph'  of 
water  from  the  Colorado  River  at  Bay  City  by  means  of  a  48-inch 
pump  and  another  large  pump,  driven  by  two  triple-expansion 
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enginfis.  There  are  two  boilers  which  use  oil  for  fuel.  The  nominal 
horsepower  of  the  engines  is  200  and  275,  respectively.  There  are 
two  water  heaters  and  two  condensers,  and  the  ]>ractical  capacity 
of  the  pumps  is  125,000  gallons  per  minute  against  an  average  lift 
of  10  or  10.5  feet.    The  cost  of  all  installation  work  was  S44,840. 

The  main  canal  is  14  miles  long,  has  side  slopes  of  1.5  to  1,  and 
varies  from  150  to  100  feot  }>etween  centers  of  levees.  The  height 
of  the  levees  varies  from  2  to  8  feet,  depending  upon  the  topography. 
There  are  nine  locks  and  two  trestle  flumes  of  260  feet  each,  and  19 
miles  of  laterals,  varying  from  60  to  10  feet  in  width,  on  a  fill  varying 
from  1  to  4  feet.  Main  and  laterals  cost  196,400  for  construction. 
The  average  cost  of  maintaining  the  main  canal,  laterals,  and  plant 
is  estimated  at  $2,000  per  year.  Water  is  not  measured,  but  the 
rice  is  kept  flooded  as  needed.  The  water  rental  is  $6  per  aero  per 
annum  and  the  pumping  season  lasts  from  about  Ma}^  1  to  September 
30,  depending  upon  the  dates  of  plantings.  The  crop  matures  in 
about  ninety  days.  There  wore  7,S00  acres  planted  to  rice  in  1908  and 
probably  8,000  in  1909,  while  the  ultimate  a(  rea(?o  under  canal  can 
be  increased  to  about  15,000.  The  value  of  uniniproveil  lands  before 
irrigation  is  about  $20  per  acre  and  upward,  while  the  value  of  irri- 
gated lands  is  as  liigh  as  ^45  pw  acre.  To  prepare  the  land  for  irri- 
gation costs  $5  per  acre  and  upward,  depeiulin<j^  upon  the  land  and 
the  character  of  the  house,  barn,  etc.  The  av(Ta<]!;e  crop  is  10  barrels 
of  162  pounds  each,  sometimes  reaching  20  barrels.  This  is  mar- 
keted in  Bay  City.  The  nv('ra;re  cost  of  producing  and  marketing  the 
crop  is  S2()  per  acre.  This  includes  plowini^,  disking,  seed,  water, 
cutting,  shocking;,  tlirashing.  sacks,  hauling,  and  storage,  on  the 
basis  of  a  lO-harn'l  crop.  The  average  value  of  the  rice  is  S2  to  $3.75 
per  !);trr('l,  depondin*:  nj)on  the  grade,  jind  sometimes  ?4  is  realized 
for  liJ-sL-class  fancy  rice.  The  avcra<;('  area  to  ho  handled  by  one 
man  is  100  acrc^  for  which  4  mules,  a  plow,  a  seeder,  a  binder,  etc., 
with  an  aggre^;ate  value  of  perhaps  "^l.OOO,  together  with  about 
S2()()  for  seed  rice  and  an  additionsii  amount  for  fe(Hl  for  teams  and 
maintenance  of  family  until  harvest.  Banks  and  wareiiouses  will 
make  advances  to  j)n)ven  men.  Honest,  hard-working,  intelligent 
settlers  are  wanted  to  purchase  lOO-acre  tracts.  Tt  is  estimated  that 
45,000  acres  were  irrigated  in  the  vicinity  in  1909.  ultimate 
acreage  has  been  stated. 

The  Norfhem  Irrigation  ('<)m}>any. — ^Vater  is  taken  from  the 
Colorado  Kiver,  near  Markham,  and  the  capacity  of  the  punipmg 
plant  is  estimated  at  lUO.dOO  gallons  per  minute.  The  length  of  the 
main  can.il  is  S  miles  and  that  of  the  laterals  12  miles.  Ko  other 
data  wer«>  obtained. 

The  water  rental  is  one-fifth  of  the  crop  and  the  length  of  the  irri- 
gation season  four  months;  the  rainlaU  during  the  crop-growing 
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flMaon  is  almost  nothing;  the  area  irrigated  in  1908,  9,000  acres,  aiid 
the  probable  area  for  1909,  6,000  acres.  Unimproved  lands  are 
▼ahied  at  $25  befcwe  irrigation  and  irrigated  lands  at  $40  per  acre. 
Rice  18  the  exdusiTe  crop,  and  the  arenige  3ricld  is  estimated  at  12 
sacks  per  acre.  This  is  sold  in  Markham,  and  the  average  value  of  the 
crop  is  about  $40.  Probably  100  good  farmers  could  be  accom- 
modated in  this  vicinity. 

The  Eoffle  Lake  Mice  IrrigaiMn  Cumpamf, — ^The  water  supply  for 
this  system  is  derived  from  Eagle  Lake,  2  miles  south  of  the  town  of 
Eagle  Lake,  and  also  from  the  Colorado  River.  The  lake  covers  2,000 
acres  and  averages  6  feet  deep.  When  the  lake  supply  is  exhausted 
water  is  pumped  into  it  against  an  average  lift  of  20  feet.  The 
river  plant  consists  of  one  36-inch  centrifugal  pump,  rope  driven  by 
one  24  by  42-inch  Corliss  engine,  which  is  supplied  with  steam  by 
tabular  boilers.  The  relift  plant  at  the  lake  consists  of  two  24-inch 
centrifugal  pumps,  driven  by  one  18  by  42-inch  Corliss  sample-con- 
densing engine,  and  one  22  by  28-inch  slide-valve  engine.  The  main 
canal  Is  9  miles  long,  100  feet  wide,  with  a  longitudinal  slope  of  2.5 
feet  per  mile,  and  cost  $1,250  per  niile.  It  has  sufficient  capacity  to 
serve  6,000,  acres.  There  are  1 1  miles  of  laterals,  having  a  dope  of  3 
feet  per  mile,  and  costing  $400  per  mile  to  construct.  The  cost  of 
maintaining  canals  and  laterals  is  estimated  at  $800  per  annum. 

Water  is  not  measured,  the  water  rent  is  one-fifth  of  the  crop,  and 
the  duration  of  irrigation  period  is  ninety  days.  The  average  depth 
of  water  applied  is  3  feet  and  the  average  rainfall  for  the  last  three 
yeats  is  3  inches  during  the  irrigating  season.  The  area  under  culti- 
vation in  1908  was  4,160  acres  and  the  probable  area  for  1909  Is  esti- 
mated at  6,000  acres;  the  total  acreage  which  can  be  brought  under 
canal  by  enlar^ng  the  canal  and  plant  is  estimated  at  12,000.  The 
value  of  unimproved  land  in  the  vicinity  is  given  as  $8  per  acre 
before  irrigation  and  $27.50  after  irrigation,  while  the  value  of  irri- 
gated lands  is  put  at  $35.  The  cost  of  preparing  land  for  irrigation  is 
estimated  at  $1  per  acre.  Rice  is  grown  exclusively  and  is  marketed 
at  Eagle  Lake  and  Houston  mills,  the  average  cost  of  producing  and 
marketing  being  estimated  at  $27.25  per  acre,  and  the  average  value 
of  crops  at  $35;  the  average  jrield  is  12.5  barrels.  About  5,000  acres 
are  now  upon  the  market  in  80-acre  and  100-acre  tracts  at  $30  to  $35, 
water  rights  included.  Northern  grain  farmers  arc  the  class  of  set- 
tlera  preferred.  The  total  acreage  to  be  irrigated  in  llic  vicinity  in 
1000  is  estimated  at  6,000,  while  the  ultimate  acreage  will  l>e  25,000. 

Wells. — J,  W.  Leech,  of  El  Campo,  Tex.,  74  miles  west  of  Houston, 
on  the  Victoria  division  of  the  Southern  Pacific  system,  writes  that 
there  are  125  wells  in  his  inmiediate  vicinity  which  are  used  for  irri- 
gating, and  he  estimates  the  acreage  irrigated  at  20,000,  and  room 
for  more.   He  states  that  there  is  a  large  canal  sysiem  which  is  now 
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bein^  installed  at  Pierco,  which  will  secure  water  from  the  Colorado 
River.  Also  that  theKinchloe  Irrigation  Company  at  (ilenn  Flora  has 
a  large  plant  in  operation.  These  are  the  only  systems  in  that 
vicinity  except  small  canals  from  wells.  He  says  that  j)iiinps  of  all 
makes,  mostly  operated  by  gasoline,  are  used  in  bringing  the  water 
to  the  surface  from  the  wells,  in  which  the  water  rises  nearly  to  the 
ground  level. 

The  following  is  a  list  of  canal  companies  in  Group  I,  as  far  as  ascer- 
tained. The  acreage  for  1907  and  190S  is  from  the  "Rice  acreage 
report  in  Texas,"  issued  by  the  Texas  Rice  Farmers'  Association,  of 
which  A.  E.  Groves,  of  Houston,  is  secretary  and  treasurer.  The  last 
column  is  from  the  Soutliern  Pacific  Railroad  Company's  "Rice  belt" 
map,  and  gives  the  ai)pr()xiniate  ultimate  acreage  which  can  be 
served  as  compiled  by  Mr.  Duller,  of  Houston. 

iMt  of  eanal  eompaniet  and  aenoget. 


Name. 


Oricntul  S«'»  >1  RIc©  Co  

Cow  Bayou  Canal  Co  

I'orl  VtTiiox  Oil  Co  

Kwhl  RlwCo  

r)«'S  MoltX'S  Rico  Co.«  

S  uuii.  1  Wilson  Canal  Co  

(iili-s  Bros.  Co   

Clark  <  uiiil  Co.  

Aflanis  Ikiymi  (':ui;il  Co  

( )riiH'<'  <  '"imii.ui  V  Irrit-MP'Ti  Co  

Tort  \ritiur  IrrikMlmn  I'd  , 

|lcl-';iili|i  ri-A\  «  iss-Kylo  CiiiKil  

Nci  li'  -^  C  wi.il  Co  

Bt  ;iiiiin>iii  IiTlgatloaCo  

F'i  M.N. re  

Jt'ifi  rson  County  Canal  Co  

L<i'.v'  II  Bros.  Cuniil    

J.  (■  W  inl  

J.  H.  <;;>rl,k!i'l  I'liiial  

J.  11  Hoops  

GtMiri!!'  <  lill  

Scliiitivirhi  r  A:  Fox  

VltroUi  l5rolhcrs  

Mr.  Davis    

C.  A.  H.Hr<M  ;»nal    

T  i\  I'lrs  Bayou  fanii    

llillilirau'li  Bayou  Catial  

CanitToii  \  Mct'Uirc  

LotK-  SI:U  CiUui!  

KarriH T:,  <  ...   

OM  lliv  I  T  <  lILil  

I!;iy '.Mi'"l  (  :Ui:il   

KfiitiK  k\  Ixil  ''  lrr)L';iUon  Co  

TriMi  v  I'civiT  Kii'i- ,ui  i  Irrigation  Co  

Houston  IrriKailti;i  (  H    

San  Jiwinto  Mo  I  I  l:i  Farm  

Crosbv  Canal  <  i.   

Harrl.-^  (  .m  ;.,[!>  l-aii<l  and  Irrigation  <  <« 

Rhi'ldoii  r  111  ,1  (■<(  "  .  .   

Miller  IT  -  A  M.' room  Co  

Deepwiiti  r  r  oial  Co  

B.  W.  (  amp  

W.  C.  St<H-k»<>n   . 

fc'.  J.  rr.".'lav'l   

Exllni>  {"aniil   

Fori  I'.irt  

Olxirhi'lnian .  ,   

Krad  Caoal  


Canal 
number. 


67 
2 
1 

58 


Area. 


AcTe9. 

3.666 


41 
42 
40 

ao 

fl2 

27 
4 

73 
3 
72 


1,500 
3.284 
3,340 
7,050 

9.000 
23,000 
17.000 


76 
74 
76 
08 
70 
67 
43 
44 
69 
» 
8 
47 

■l.'f 


ACftB. 

'  '3.666 


1.200 


i.no 

3,  MO 
9,000 
16,000 
21,000 
18,000 


Apprast> 


3,000 

3.000 

10, 130 
6,400 
9,ft4fl 

1 1 ,  fKV) 

10.237 
5,  4(10 
10.0(1) 

37 
46 
10 

36 


10,000 


8,500 


S7 
35 
M 
19 
78 
80 
Si 
53 


2,505 
2.230 


2,505 
2.250 


t,m 

16,000 
7,000 

s^ooo 

'am 

6,000 
6,000 
16,000 
4,000 
16,000 
20,000 

»'666 
1,000 

20.000 
1.000 

.  1,(V«) 
I.UUU 

1.000 

1.000 

1.000 
I ,  (XKt 
1 .  (H  X) 
1 .  («> 
5.  (W 

.'), 

i.ono 
20  oro 
•.>.'..  0(  0 

Kt.iXJO 
30,000 
5,000 


5.000 
10.  (X)0 
10,  u» 

5,000 


30,  (MO 
5.000 

5.  (Km 

2,000 

2,000 

SOD 
600 
2.000 


•  U.S.  Qeol. Survey,  Wstef^pply and Iirlg. Paper  Nq,7U  T*y>Ta^«  1903. 
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Litt  of  eanal  eompaniet  and  <M9«^9«i^-Contiiitted. 


Nmm. 


nurd  Canal. 

Herrick  &  W| 

J.i\  Walker  

J.iokson  Lake  Canal  

Kodcmlllcr  Canal  

Anijleton  

Munson  Can;^!  Co  

Br.iMri^v  Irri;.';vtloBCo  

Sii>:.irl.iiiil  (';mal  

(  mv  iiikI  HIco  BeltlfllcMtloiiCo.. 

WalllsCaiiul   

Stewart  Canal  

Buckeye  Canal  Co  

iOoor  Canal  

Swniritv  Canal  

Trra  I'alarious  Caul  

firavity  Canal  

<  ol<irinli>  Canal. ................... 

Northern  Canal  

liatafn>rda  Canal  

Moorp-Curt  Is  Canal  

Hay  City  C  inal  

I'niirir  (Mtitl  Canal  

Southern  Irripatlon  Co  

A.  l\  Bord«  n  1  rrigatloa  Co  

C.len  Flora  Canal  

Kenchloe  Cana  I  

Lakt-sideor  DonovaatCUMl  

Garwood  Canal  

Eacle  Lak.'  K ice  Co  

Tuttle  &  iliumon  

Jackson  County  Irrigation  Co...... 

Gale  I'lant  anti  IrrigrationCo  

Red  Ulull  (  anal  

Soutlitm  Irrigation  Co  

Sakl  Farm  or  Nipctt  InlgattonCO. 

Bucbel  Plant  

Victoru  Rice  and  IfiicMlon  Co.  • . 

Rootb  Canal  

Oaeeola  Canal  

Cove  Canal  

Onlshl  Canal  

Frost  Canal  

Dheldon  

Kaly  district  

Ganado  district  

Chest«rville  district. .  .*.  

Garwood  district  

Mykawa  district  

Palados  district  

ElCampo  district  

Friendswood  district  

Des  Moinr>sC»oal  

Watertiouse  RteClHWl  

Soktterlng  


Total 


Canal 

uuiubcr. 


33 
K5 
84 
54 
32 


Amu 


1907. 


Acre*. 


4,aoo 


11 

31 
12 
13 
86 
40 
66 
23 
26 
22 
21 
24 
20 
48 
19 
85 
18 
65 
68 


1908. 


2.500 


17 
15 
14 
30 
63 
24 
29 
55 
20 


1.528 

2,400 

4.245 

3,520 

3,000 

4.889 

4,880 

5.660 

4,500 

5.500 

5,000 

9.595 

9.000 

fi.09O 

5,500 

7.806 

fi,250 

400 

13.000 

8,500 

13.500 

S.500 

1.720 

1.720 

3.500 

4.000 

3,535 

3,000 

ApprozU 
mate 

ultimate 
atea. 


Acta. 

5,000 
5,000 
2,000 
3.000 
5,000 


100 
5.500 
300 
500 
1.200 
1.200 
3.500 
6.000 
2.000 
5.500 
4.680 
1,720 
2,470 
1.720 
7.W0 
1.720 


2,500 
300 


■I 


1.200 

1 ,  m) 

8,000 
4,500 
2,200 
6,000 
4,680 
1,720 
1.260 
1.000 
8.960 
1.900 
1.700 
1,000 
3.500 


257,239  i  220,925 


30,000 
5,000 
75.000 
10.000 
3.000 
5.000 
2.000 
10.000 
10.000 
25.000 
15.000 
10,000 
10,000 
l.VOOO 
15.000 
2,000 
20,000 
30.000 
5.O0O 


5.000 
5.0OO 
10.000 
10.000 
2.(100 
10.000 

10.000 

10.000 
20.000 
10.000 


727,000 


•U.S.  Dept.  Agr..  OAee  Expt.  Stas.  Bui.  158,  pt.  5. 

GB.OUP  n. 

The  ref^ion  along  the  lower  coast  country  from  Boeville  to  Browns- 
ville is  included  in  Group  II.  Around  Beeville  and  Corpus  Christ! 
truck  and  fruit  have  been  grown  for  many  years,  and  rice  has  been 
tried  also  in  the  lower  portion  of  the  Coastal  Plain,  but  appears 
to  have  proven  less  profitable  than  other  crops.  0|ily  one  brief 
description  of  an  irrigation  system  at  Beeville  was  secured,  the 
information  being  furnished  by  the  superintendent  of  the  state 

14212~fiiiU. 
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experiment  station.  For  the  lari^e  systems  near  Brownsville  a  few 
reports  have  born  roceived  direct  from  some  ofhcers  of  the  companies, 
but  the  bulk  of  it  was  supplied  by  W.  L.  Rockwell,  of  tliis  Office. 

The  State  Kxpt  nmeni  St(ifu>n — Water  is  derived  from  a  6-inrh  bored 
well,  174  feet  deep.  Tbe  lift  is  tiO  feet,  the  water  being  pumped  at 
the  rate  of  about  60  gallons  per  minute  by  means  of  a  6-horsc power 
gasoline  engine,  into  a  inO,000-gallon  eartlien  reservoir,  whicii  is  lined 
with  a  coat  of  mastic  consisting:  of  25  parts  coal  tar,  2  parts  lime,  and 
73  parts  sand.  Mr.  Waschka,  the  superintendent  of  the  station,  esti- 
mates that  it  would  cost  about  S1.400  to  build  complete  a  plant  t»f 
tlti^  kind.  If  the  wat^r  is  properly  distributed,  8  to  10  acres  can  be 
irrigated.   Mr.  Waschka  wTites: 

It  ii  probably  better  to  say  that  there  is  no  irrigating  done  in  Bee  County,  except  % 
few  email  truck  pai^'^u^-^  tliat  are  irrij»atod  from  wells,  walcr  being  drawn  by  gasoline 
engines  and  windmills.  Then'  are  no  live  streama  through  thia  county,  but  good 
water  is  inexhaustible  at  a  depth  of  alM>ut  150  feet. 

The  surface  of  the  coimtry  at  the  experiment  farm,  as  well  as  to 
the  north  and  west  of  Beeville,  is  uipdulating  and  in  the  natural  state 
is  covered  with  mescpiite  and  live  oak.  The  soil  of  the  ridges  is  a  red 
and  black  sandy  loam  underlain  at  a  ilej)tli  of  1  to  4  feet  with  a  rotten 
limestone  mck,  into  and  throntjh  which  the  roots  of  the  trees  penetrate. 
On  the  lower  ground  l)elow  this  cup  rock  the  snbsoil  is  a  yellowish, 
pervious  clay  2  to  4  feet  below  flie  surface.  The  soil  to  the  south- 
east of  Beeville  consists  of  a  ligiit  satnlv  loam,  with  a  day  subsoil, 
and  the  landscape  is  somewhat  more  uniform  than  in  the  opposite 
direction.  At  the  experiment  station  al)out  4  acres  are  planted  in 
citrus  fruits.  Three-year-old  Duncan,  Koyal,  and  Pernam])uco 
]>oinelos  stand  6  to  7  feet  liigh,  and  bore  in  190S,  4(M)  to  650  fine  fruits, 
i  hree  \  ilia  Franca  lemon  trees,  S  feel  higli,  bore  1,(100  tine  merchant- 
able lemons.  Tlic  -lapanese  varieties  of  oranges  are  making  an 
exceptionally  fmc  showing.  With  proj)er  care  there  seems  to  l^e 
little  doubt  that  the  hardier  varieties  of  citrus  fruits  will  be  a  com- 
mercial success  in  this  section.  By  withliohling  moisture,  excepting 
in  proper  growing  periods,  from  this  naturally  well-drained  soil,  the 
trees  may  be  rendered  sunicienlly  hardy  to  withstand  the  frosts  of 
this  region.  It  is  necessary  to  supj)ly  moisture  occasionally  during 
the  fruiting  season,  and  this  can  be  supplied  by  wells,  from  which 
good  water  can  be  obtained  at  a  depth  of  100  to  12.5  feet.  As  tliis 
district  lies  between  the  innnid  and  semiarid  sections  of  tlie  State,  it 
receives  !i  more  even  rainfall  dun'ngthe  growini;  season  tiian  portions 
farther  south.  The  station  has  experimented  also  with  olives  in  a 
number  of  varieties,  all  of  which  arc  doing  well. 

Though  it  i^  necessary  Lo  occasionally  supply  moisture  to  fruit 
trees  in  order  to  produce  a  first-class  (juality  of  fruit,  it  is  very  seldom 
that  there  is  not  plenty  of  rainfall  to  grow  fine  vegetables.  Cabbage, 
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cauliflower,  turnips,  beets,  radishes,  spinach,  and  lettuce  can  be 
grown  there  during  the  fa]]  and  winter  to  supply  the  nort]iem  markets. 

l%e  Bmky  ettaU. — ^This  farm  is  situated  8  miles  below  Brownsville, 
on  the  ]eft  bank  of  the  Rio  Grande,  and  is  equipped  with  a  10-inch 
centrifugal  pump  having  12-inch  spiraJ-riveted  suction  pipe  500  feet 
long.  This  long  suction  was  made  necessary  because  of  a  change  in 
the  channel  of  the  river  which  left  the  pumping  plant  that  far  away 
from  the  bank  of  the  river.  The  lift  varies  from  4  to  19  feet,  accord- 
ing to  the  stage  of  the  river.  The  total  area  under  irrigation  is  200 
acres,  of  which  160  acres  is  in  sugar  cane  and  40  acres  in  mixed  crops. 
The  canal  is  probably  2  miles  long  and  2  feet  wide  on  the  bottom. 
The  yield  of  sugar  cane  is  30  tons  to  the  acre. 

The  Ifidiam  Caoperatwe  Canal  Company. — ^This  system  is  under 
construction  and  will  use  as  a  reservoir  the  Resaca  de  la  Pahna,  which 
is  200  feet  wide  and  15  feet  deep  and  may  be  filled  any  time  the  river 
rises  7  feet  above  the  normal  stage.  Tlie  pumping  plant  is  on  the 
Rio  Grande,  about  3.5  miles  below  Brownsville.  The  cost  of  con- 
struction of  lieadworks  was  about  $30,000,  the  cost  of  pump  and 
engine  $6,500,  and  the  cost  of  setting  same  $6,000.  The  capacity 
of  pump  is  given  as  30,000  gallons  per  minute,  and  the  maximum 
lift  as  10  feet  The  punip  is  direct-connected  to  a  14  by  20  inch 
automatic  engine,  which  receives  steam  from  a  150-liorse power  boiler. 
The  length  of  the  main  canal  is  25  miles.  At  the  river  it  is  24  feet 
wide  at  the  bottom,  11  feet  deep,  and  has  side  slopes  of  2  to  1.  Its 
carr>'ing  capacity  is  250  cubic  feet  persecond  and  the  cost  was  $120,000. 
There  are  30  miles  of  laterals  costin  i:  .000  per  mile  for  construction. 
The  si(I<'  slopes  are  U  to  1  and  the  longitudinal  slope  18  inches  per 
mile.  The  cost  of  maintenance  for  canals  and  laterals  is  not  known, 
but  is  estimated  at  $1  per  acre.  Water  will  be  measured  bv  weirs, 
using  the  Reclamation  Servh-o  tables,  and  the  annual  rental  will  be 
based  on  a  fixed  charge  of  $1  per  acre  for  the  general  expenses,  and 
the  additional  expense  for  fuel,  oil,  engineer,  etc.,  will  be  prorated 
according  to  the  amount  of  water  used.  No  profits  are  figured  on, 
and  any  unused  remainder  of  the  fixed  charge  will  become  a  sinking 
fund  for  the  renewal  of  machinery,  etc.  The  irrigation  period  will 
be  continuous  throughout  the  year  and  the  amount  which  will  be 
needed  for  each  acre  is  estimated  at  2  acre-feet  per  annum.  The 
average  rainfall  is  slightly  more  than  27  inches,  according  to  the 
V.  S.  Weather  Bureau  records.  No  acreage  was  planted  during  1908, 
but  2,000  aores  are  expected  to  be  under  cultivation  in  1909.  Tlie 
total  acreage  which  can  be  served  is  placed  at  25,000,  and  eventually 
37,000  acres  in  the  section  east  of  Brownsville  on  all  canals. 

Tlie  Piper  Texas  Plantation  Company. — -Water  is  pumped  from  the 
Rio  Grande,  3  miles  below  Brownsville,  by  means  of  a  6-inch  centrifu- 
gal rope-driven  pump,  working  against  a  lift  which  varies  from  10  to 


Digitized  by  Gopgle 


52 

20  feet,  according  to  the  stage  of  the  river.  There  are  6  miles  of  main 
canal,  4  feet  wide  at  the  hottom,  2  feet  deep,  and  side  slopes  of  2  to  1, 
and  about  12  miles  of  laterals  1.5  feet  deep.  For  1908  the  acreage 
was  given  as  135  acres  in  sugar  cane,  150  acres  in  cabbage,  30  acres  in 
melons,  200  acres  in  com,  and  25  acres  in  potatoes.  The  estimated 
total  area  for  1909  is  800  acres. 

The  Kirhf  Plantation. — This  farm,  is  located  about  a  mile  below 
Brownsville  and  draws  water  from  the  Rio  Grande  by  means  of  a 
lO^inch  centrifugal  pump  with  a  lift  vary  ing  from  6  to  18  feet,  accord- 
ing  to  the  stage  of  the  river,  the  capacity  of  the  pump  being  5,000 
gallons  per  minute.  The  cost  of  pump  and  engine  installed  was 
about  $800. 

For  1908  there  were  134  acres  and  for  1909  there  will  be  probably 
about  260  acres  under  cultivation.  The  crops  grown  are  com,  melons, 
cabbage,  potatoes,  beans,  and  sorghum. 

The  BroummRe  Irrigation  Company. — Water  is  pumped  into  the 
canal  from  the  Rio  Qrande  at  Brownsville  against  an  average  head  of 
7.5  feet  by  a  36-inch  and  two  24-inch  centrifugal  pumps,  ropc-driven 
by  two  100-horsepower  slide-valve  engines  and  one  225-horsepower 
Corliss  engine,  steam  being  furnished  by  two  125-horsepower  tubular 
boilers  and  one  260^hor8epower  water-tube  boiler.  The  combined 
capacity  of  the  pumps  is  stated  as  100,000  gallons  per  minute.  The 
fuel  used  is  mesquite  wood.  The  total  first  cost  of  plant  is  estimated 
at  $40,000  and  the  estimated  annual  cost  of  maintenance  at  $10,000. 

There  are  35  miles  of  main  canal  and  larger  main  laterals  varying 
in  width  from  1 20  to  30  feet  and  having  a  fall  of  1 .5  feet  per  mile.  The 
first  cost  was  about  $85,000.  The  annual  cost  of  maintaining  canals 
and  laterals  is  stated  as  about  $11,000.  The  water  furnished  is  not 
measured,  but  is  furnished  on  a  flat  rate  of  $4  per  acre  per  annum  for 
com  and  cotton,  $6  for  sorghum,  sugar  cane,  and  alfalfa,  and  $10  for 
truck.  The  irrigation  season  lasts  practically  all  the  year  and  the 
amount  of  water  required  depends  upon  the  crop.  For  com  and 
cotton  it  is  estimated  as  being  equivalent  to  a  depth  of  12  inches, 
while  for  sugar  cane  it  b  given  as  28  inches.  According  to  the  report 
of  the  U.  S.  Weather  Bureau,  covering  a  period  of  35  years,  the 
average  rainfall  during  the  cotton-growing  season  was  slightly  in 
excess  of  7  inches. 

For  1908  there  were  4,500  acres  under  canal  and  for  1909  the  acre- 
age will  be  probably  5,000,  while  the  ultimate  area  that  can  be  brought 
under  the  canal  will  be  about  30,000  acres.  Before  irrigatibn,  lands  in 
the  county  were  worth  about  $1  per  acre,  unimproved.  They  are 
worth  now  $40  to  $100  and  irrigated  lands  from  $60  to  $150  per  acre. 
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Average  eoei  and  value  per  acre  o/tToptt  amd  number  o/  aeret  one  man  can  tend. 
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o  Extra  help  oftt  n  r(  iiiiire<l  at  harv  est  time. 

*  II  fertiUwUoD  b  needed  add  tW  to  tW  to  OMt  of  productioa. 


The  average  funds  and  equipment  needed  are  listed  as  1  team,  $300; 
wagon,  $75;  cultivator,  $40;  harrow,  $15;  disk  plow,  $75;  moweri 
$50;  rake,  $25;  garden  tools,  $150;  and  $500  in  money.  There  is 
plenty  of  room  for  more  settlers,  the  estimated  number  being  given  as 
2,500  farmeis.  The  probable  acreage  irrigated  in  the  vicinity  for 
1009  is  5,000  and  the  ultimate  acreage  30,000. 

The  San  BenUo  Land  and  Waiet  drtipany.—Thia  plant  takes  water 
directly  from  the  Kio  Grande  and  has  reinforced  concrete  head  works 
hoxD.  the  flow  Hne  to  the  bottom  of  the  river  which,  with  eight  gates, 
cost  $45,000.  The  cost  of  maintenance  of  head  works  is  said  to  have 
been  $2,000  in  1008.  There  is  one  78-inch  propeller  pump  and  one 
24-inch  centrifugal ;  the  combined  capacity  of  the  pumps  is  100,000 
gallons  per  minute  against  a  10-foot  lift.  Power  is  furnished  by  a 
slide-valve  engine  and  tubular  boilers.  The  cost  of  the  pumping 
*  plant  was  $12,000  and  the  cost  of  maintenaace  in  1908  until  about 
July  15  was  $1,900.  The  total  cost  of  construction,  including  the 
lateral  system,  is  given  as  $250,000.  There  are  27.5  miles  of  main 
canal,  mostly  a  natural  waterway,  and  the  slope  is  1  foot  to  8,000  feet. 
The  carrying  capacity  is  placed  at  575  cubic  feet  per  second  and  the 
cost  of  canal  construction  at  $95,000.  There  are  84  miles  of  laterals 
having  a  fall  of  2.5  feet  m  5,000  feet,  and  their  cost  was  about  $90,000. 
The  coet  of  maintaining  canals  and  laterals  from  January  1  to  July  15, 
1908,  was  about  $2,000.  Water  is  sold  at  a  flat  rate  of  $4  per  acre  for 
cotton  and  $6  for  sugar  cane  and  alfalfa.  Irrigation  continues  all  the 
,  year  round,  and  the  average  amount  of  moisture  necessary  to  apply 
is  20  inches,  the  rainfall  being  given  as  24  inches — ^the  Weather  Bureau 
records  show  the  average  to  be  27  inches  at  Brownsville. 

During  1908  there  were  only  2,000  acres  under  cultivation,  the  sys- 
tem being  in  process  of  construction,  but  it  is  expected  that  10,000 
acres  will  be  planted  in  1909,  while  the  ultimate  area  which  can  be 
brought  under  canal  is  estimated  at  50,000  acres,  of  which  this  com- 
pany owns  36,000.   The  value  of  unimproved  lands  before  the 
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irrigation  sj'stem  was  installed  was  $3  per  ac-re;  after  irrigation  it 
was  increased  to  about  $50  ])er  acrBf  while  the  irrigated  lands  are  valued 
at  $75  to  $250.  The  principal  crops  and  their  arerage  yields  are  given 
in  the  following  table: 

Average  yidd,  cost,  value,  and  net  returm  of  crops,  andnuimber  ofaam  om  man  can  tend. 
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The  equipment  and  funds  needed  for  one  man  should  consist  of  one 
team  of  mules  and  harness  (1300),  wagon,  plow,  mower,  rake,  har- 
row, garden  tools,  and  about  $500  in  money.  Many  men  succeed 
without  anything  to  begin  with  if  they  can  secure  advances  from 
merchants  or  landowners.  The  opportunities  for  settlement  are  good 
and  the  probable  number  who  can  be  accommodated  is  placed  at 
13,000.  Honest,  hard-working  Americans,  Swedes,  Germans,  or 
Bohemians  aVe  welcome. 

The  HarUngen  Land  mid  WaUr  Company. — Water  is  pumped  from 
the  Rio  Grande  at  HarUngen,  19  miles  above  Brownsville,  by  means 
of  a  24-inch  and  two  36-inch  centrifugal  pumps  run  by  one  126- 
horsepower  and  two  275-horBepower  engines.  This  plant  is  in  process 
of  construction  and  tlie  cost  data  are  not  available.  The  main  canal 
is  22  miles  long,  30  feet  wide  on  the  bottom,  and  side  slopes  2  to  1. 
The  average  (ie})tli  is  5  feet  and  the  grade  1.5  feet  per  mile.  There 
are  approximately  50  miles  of  laterals  having  6-foot  bottoms,  2  to  1 
side  slopes,  and  a  depth  of  3  feet.  The  soil  is  rich,  sandy  silt,  con- 
taining a  large  percentage  of  vegetable  matter.  The  available  acre- 
age is  about  40,000,  and  the  land  subject  to  irrigation  is  valued  at 
$50  to  $65.  The  water  rental  will  be  $10  per  acre  for  truck,  $6  for 
sugar  cane,  alfalfa,  and  sorghum,  and  $4  for  cotton  and  com.  These 
water  rates  are  based  on  one  crop  per  season,  but  if  a  second  crop  of 
other  products  is  raised  the  additional  charge  is  one-half  the  original 
charge.  The  same  crops  as  under  the  San  Benito  system  may  be 
grown  with  equal  net  returns.  There  were  about  200  acres  in  sugar 
cane,  sorghum,  com,  and  cotton  in  1908,  and  there  will  probably  be 
2,000  in  1909.  It  is  the  intention  of  the  owners  to  increase  the  acre- 
age in  sugar  cane  and  erect  a  sugar  mill. 

La  Gloria  Canal  Company. — ^The  system  now  under  construction 
by  this  company  will  pump  water  from  the  Rio  Grande  at  Santa 
Maria  by  means  of  an  l$-ineh  centrifugal  pump.   There  are  5.5  miles 
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of  inam  canal,  20  feet  wide  ut  the  bottom  unci  2  to  1  side  slopes,  and 
a  vvnttr  deptii  of  3  feet.  For  the  first  mile  the  grade  is  .3.5  feet  and 
beyond  that  2  feet  per  mile.  Four  and  one-half  niilea  of  hiterals 
are  built  and  there  will  probably  be  20  miles  of  these.  The  side  slopes 
are  2  to  1  and  the  depth  about  2  feet.  The  company  owns  1,700 
acres,  but  there  are  about  2,700  acres  additional  west  of  the  canal, 
which  can  be  served  by  it. 

The  Santa  Maria  Irrigation  Company, — This  is  the  oldest  irriga- 
tion system  on  the  river,  with  the  exception  of  the  Brownsville  Irri- 
gation Company  and  the  Brulay  estate.  Water  is  pumped  from  the 
river  by  means  of  an  18-inch  centrifugal  pump  run  by  a  75-horse- 
power  engine  and  100-horsepower  boiler.  An  additional  24-inch  cen- 
trifugal pump  was  installed  during  the  fall  of  1908.  The  main  canal 
is  4.5  miles  long  and  the  width  of  the  canal  proper  is  10  feet  on  the 
bottom,  with  approximately  4  to  1  side  slopes  and  3.5  feet  deep.  Of 
this,  2  miles  hare  a  longitudinal  slope  of  0.55  foot  per  mile,  the 
remainder  having  a  fall  of  2  feet  per  mile.  There  are  7.5  miles  of 
laterals.  There  were  imder  cultivation  in  1908,  4,000  acres  in  beans, 
onions,  cabbage,  and  other  truck,  including  5  acres  of  celery,  which 
brought  a  net  return  of  $700  per  acre.  The  land  under  this  section 
is  particularly  well  adapted  to  truck  growing. 

The  American  '  Bio  Grande  Land  and  IrngaJHon  Company, — Tliis 
will  be  the  largest  system  on  the  river  when  it  is  completed.  Water 
is  pumped  from  the  Rio  Grande  into  an  old  channel  which  has  been 
utilized  as  a  reservoir  and  which  has  an  area  of  560  acres  and  a  capacity 
of  3,000  acre-feet.  An  emergency  canal  2  miles  long  leads  around 
this  reservoir  into  the  main  canals.  Two  36-inch  centrifugal  pumps, 
operated  by  a  250-horsepower  3-phase  motor,  and  having  a  capacity 
of  28,000  to  34,000  gallons  per  minute,  dependmg  upon  the  stage  of 
the  river,  have  been  installed  and  operate  against  a  head  varying 
from  4  to  24  feet.  Floor  space  is  avaOable  for  a  48-inch  centrifugal 
pump  which  will  he  installed  later.  The  power  house  is  located  at 
Mercedes,  6  miles  from  the  pumping  station.  It  is  equipped  with 
steam  turbines  and  electric  generators  and  cost  $70,000.  The  fuel 
used  is  crude  oO.  There  are  18.5  miles  of  main  canal  and  50  miles  of 
laterals,  the  cost  of  both  being  $490,000.  The  cost  of  maintenance 
b  not  jet  determined.  The  emergency  canal  has  a  cross  section  of 
400  square  feet  at  low-water  level  in  canal  and  is  2  miles  long.  The 
north  trunk  canal  is  over  100  feet  wide,  but  no  data  regarding  the 
east  trunk  m  available.  Water  will  be  charged  for  at  the  rate  of 
%\  per  acre  per  irrigation,  but  nothing  is  said  as  to  the  quantity 
which  may  be  used  at  one  time.  The  irrigation  period  lasts  the  year 
round.  There  were  1,000  acres  in  cultivation  in  1908  and  there  will 
be  probahly  5,000  in  1909,  and  ultimately  100,000  acres  will  be  served. 
Before  this  plant  was  constructed  the  lands  were  valued  at  $7  per 
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acre;  ununprovc!  Innds  sell  now  for  $50  to  $100  per  acre,  and  un- 
gated lands  for  $75  to  $150.  The  crops  wliich  may  be  cultivated 
are  stated  to  be  ''everything  that  gro^\'s."  It  is  estimated  that 
3,000  families  can  be  accommodated  on  this  canal  alone. 

The  total  outlay  on  this  plant,  iiK  luding  power  and  pumping 
macliineiy  and  canal  system,  wall  be  $1,000,000. 

Wiihers  Canal. — This  canal  is  being  installed  3  miles  above  Mercedes, 
at  Llano  Grande.  There  is  one  24-inch  centrifugal  pump,  which  lifts 
water  from  the  Rio  Grande,  and  the  cost  of  the  pumping  i>lant  was 
$1 1 ,000.  The  main  canal  is  20  feet  wide  on  the  bottom,  side  slopes 
2  to  1,  and  a  depth  of  5  feet.  The  water  slope  is  1.5  feet  per  mile, 
and  there  are  4.5  miles  completed,  which  will  be  extended  to  perhaps 
15  miles.  There  are  now  200  acres  in  truck,  3  acres  in  Satsuma 
oranges,  and  2  acres  in  oUves.  Ultimately,  upward  of  10,000  acres 
can  be  served  by  this  system. 

The  La  Blanca  Agricultural  Company. — This  company  is  located 
at  Donna,  Tex.  Its  president  was  imable.to  furnish  the  desired  data, 
but  states  that  he  came  to  that  region  in  1902,  when  lands  were  worth 
$1.25  per  acre.  His  company  was  organized  and  began  experiment- 
ing upon  the  products  which  coukl  be  grown  under  imgation,  nut- 
withstanding  tiiero  were  then  no  railroads  to  furnish  facihties  for 
marketing.  A  small  pumping  plant  was  installed  and  about  400 
acres  were  irripited,  Init  no  cost  <lata  Were  kept.  Now  lands  under 
the  company's  canals  are  worth  from  S.")0  to  $80  per  acre,  but  land 
which  can  not  be  brouj^ht  under  irripition  is  scarceh-  salable  at  any 
price.  The  crops  during  the  past  winter  and  sjuinij  averafjed  5(H) 
bushels  of  onions  per  acre,  200  to  ^OO  husiicls  of  cucumbers,  a  heavy 
crop  of  alfalfa,  and  40  to  00  bushels  of  com.  Two  crops  of  com  can 
be  grown  in  a  year.  Su^ar  cane  is  estimated  to  yield  40  to  60  foiis 
per  acre.  Not  less  than  100  cailoads  of  tmck  were  shipped  fruui 
Donna  station  during  the  sj)rin<:  of  lOOS.  A  very  large  irrigating 
plant  is  Ix'in^  installed  on  the  lands  of  tiie  company,  wliich  will  reach  • 
out  18  miles  from  I  lie  river  and  will  ser^^e  25,000  acres. 

La  Prmna  Cnnal  Cnmjmny. — maximum  hft  from  the  "Rio 
Grande  is  14  feet,  at  Donna.  llidal*:o  County,  where  tliis  system  is 
beinjr  installed.  There  are  two  ,'^0-inch  pumps,  direct-connected  to  t  wo 
1 50-1  lorse power  compound  condensing  engines.  Two  150-horsej>ower 
water-tulx'  boilers  fnrnisli  steam.  Wien  comi)leted  there  will  be  18 
milesof  canals.  The  numhei  of  acres  in  cultivat  ion  in  l!HJ8was  1,000; 
the  probable  numherfor  IDOM  will  he  000, and  the  ultimate  number 
to  h<'  reached  by  eannl  will  he  17.000.  The  present  value  of  imim- 
proved  lands  is  put  at  SoO  jx-r  acre  and  of  irrigated  lands  SI 00  to  $ir)0 
per  acre.  The  average  cost  of  i)reparing  the  land  for  irrigation  is 
$25  \wi  acie.  The  crops  to  be  jTown  will  be  sugar  cane,  alfalfa,  corn, 
and  ail  kinds  of  truck,  onions  beuig  u  bpecialty.    For  1908  the  aver- 
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age  yields  are  giTien.as  follows:  Onions,  450  bushels;  cucumbeis,  200 
bushels;  corn,  40  to  50  bushels.  The  products  are  marketed  in 
Denver,  Minneapolis,  the  East,  and  the  South.  Ptobahlj  300 
settleis  can  be  aooommodated  on  the  canal  system. 

Closner  eanah. — On  the  Closner  ranch,  near  Hidalgo,  there  is  an 
18-inch  centrifugal  pump  installed, with  wliich  water  is  lifted  from 
the  Rio  Grande  to  irrigate  150  acres  of  alfalfa  and  600  acres  of  sugar 
cane.  Mr.  Closner  lias  taken  considerable  care  in  the  preparation 
of  his  land  for  alfalfa  and  has  produced  hay  of  excellent  quality. 
His  fields  yield  upward  of  6  tons  per  season  and  his  hay  sells  at  an 
arerage  of  $12  per  ton.  The  sugar  cane  yickls  40  tons,  or  3  tons  of 
sugar  per  acre,  worth  $180  to  $200.  Sold  in  laige  tracts  in  the  wild 
state  lands  bring  $20  per  acre.  Un(h  r  a  canal  system  the  prices 
nmge  from  S40  to  $60  per  acre;  under  irrigated  cuitiyation  the  value 
varies  from  $75  to  $150  per  acre. 

The  Uidalgo  Canal  Company. — Tliere  are  two  lifts  on  this  canal,  the 
second  being  6  miles  back  from  the  river.  The  first  lift,  at  McAlIen, 
has  two  24-inch  centrifugal  pumps,  which  raise  the  water  6  to  18  feet, 
according  to  the  stage  of  the  river,  and  at  the  second  lift  there  is  a 
15-inch  and  another  24-inch  centrifugal  pump,  which  raise  the  water 
an  additional  26  feet.  The  capacity  of  the  pumps  at  the  firnt  lift  is 
36,000  gallons  per  minute,  and  at  the  second  lift  27,000  gallons  per 
minute.  Eight  thousand  acres  are  irrigated  from  the  first  lift^and 
eyentually  18,000  acres  will  be  irrigated  by  the  canal  system.  The 
crops  DOW  grown  are  alfalfa,  Egyptian  com,  sorghum,  and  trucks 
but  grapes,  peaches,  apricote,  and  other  fruite  will  be  cultivated  on 
the  second  bench  land. 

The  Rio  Braw  Irrigation  Company, — The  intake  of  this  canal  sys- 
tem Is  located  600  feet  above  the  intake  of  the  Hidalgo  Canal,  where 
there  is  a  24-inch  centrifugal  pump  of  20,000  gallons  capacity  per 
minute.  The  lift  varies  from  nothing  to  20  feet,  according  to  the 
stage  of  the  river.  The  cost  of  the  pumping  plant  was  $4,000.  The 
main  canal  is  30  feet  wide  at  the  bottom,  has  side  slopes  of  2  to  1,  and 
falls  1  foot  in  4,000  feet.  The  company  owns  4,000  acres,  but  lands 
adjacent,  to  the  extent  of  12,000  acres,  can  ])e  ^^e^ved  by  the  canal  when 
completed.  The  entire  cost  of  the  system  will  be  $40,000.  Land  will 
be  sold  to  farmers  direct  at  $50  per  acre,  including  one  SIO  share  of 
stock  in  the  company  for  eaeh  acre  purchased  for  a  pernianent  water 
right,  the  purchaser  pay  f(jr  water  for  entire  acreage  boutrlit  at 
the  rate  of  $2  per  annum  from  the  time  water  is  ready  to  be  delivered 
to  the  land. 

La  Lometa  Canal  Comjxiny. — This  system  is  situated  at  Mission, 
Hidalgo  County,  and  is  in  process  of  constniction.  Water  will  he 
lifted  18  to  28  feet  from  the  Rio  Granrle  hy  means  of  centrifu<:iil 
pumps,  of  which  there  are  two  now  iu  operation,  having  a  combined 
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capacity  of  40,000  gallons  per  minute.  The  cost  of  construction 
was  $18,000.  Four  miles  of  main  canal  is  completed,  which  will  be 
extended.  It  is  built  so  that  mcreased  capacity  can  be  added  as 
required.  There  are  7  miles  of  laterals  completed  and  more  under 
construction.  The  (rcneral  slope  is  1  foot  per  mile.  There  has  already 
been  expended  $100,000.  The  system  of  measuring  water  to  farmers 
has  not  yet  been  installed,  but  the  system  of  "miner's  inches"  will  be 
used.  The  rate  of  water  rental  is  put  at  $1  per  watering,  and  it  is 
expected  that  24  to  30  inches  depth  will  be  needed  during  a  season. 
Five  hundred  acres  were  under  cultivation  during  1908  and  it  is 
expected  to  cultivate  2,000  to  5,000  acres  during  1909.  The  area 
which  can  be  brought  under  canal  ultimately  is  stated  at  20,000  acres. 
Unimproved  lands  in  the  vicinity  before  irrigating  are  valued  at  $20 
per  acre.  The  present  selling  price  of  lands  under  irrigation  is  $50 
to  $150  per  acre.  The  cost  of  preparing  land  for  irrigation  is  $25  per 
acre  and  the  crop;^  raised  are  winter  vegetables,  alfalfa,  soighum, 
cane  for  fodder,  cotton,  sugarcane,  citrus  h*uits,  figs,  and  dates,  and  a 
few  bananas.  The  average  value  of  crops  is  placed  at  $25  to  $300 
per  acre,  but  the  average  net  return  has  not  yet  been  determined. 
Land  can  be  bought  for  one-fourth  cash  payment,  balance  in  one,  two, 
and  three  years,  with  interest  at  0  por  cent.  One  man  can  care  for 
5  to  75  acres,  depending  upon  the  character  of  the  crop,  and  it  is 
estimated  that  tliere  are  500,000  acres  capable  of  cultivation  on  the 
Texas  side  of  the  Rio  Grande  delta.  Settleis  should  have  at  least 
$2,000  cash  when  makinj:^  a  start. 

W.  S.  Dougherty  Canal. — Three  miles  above  Mission  there  is  a  small 
irrigation  system  belonging  to  the  estate  of  W.  S.  Dougherty.  A 
12-inch  centrifugal  pump  raises  water  from  the  Hio  Grande  against  a 
maximum  lift  of  20  feet,  and  has  a  capacity  of  8,000  gallons  per  min- 
ute. The  main  canal,  1  mile  long,  has  a  width  of  6  feet  at  the  l)ot- 
tom,  a  depth  of  4  feet,  and  side  slopes  of  2  to  1.  There  are  10,000 
acres  in  this  ranch,  but  only  140  acres  were  irrigated  in  1909,  of  which 
108  acres  were  in  Bermuda  onions  and  32  acres  in  alfalfa  and  com. 

As  far  as  could  be  learned,  the  above  descriptions  cover  all  the 
irrigation  systems  now  in  operation  or  under  construction  on  the 
lower  Rio  Grande,  but  within  the  area  classed  as  Group  II  are  other 
cannl  systems  concerning  which  no  data  were  available.  However, 
the  following  data  were  obtained  regarding  a  single  small  plant  irri- 
gated from  a  well. 

Tfiompson  Garden. — A.  C.  Thompson  and  W.  C.  Thompson  have  12 
acres  in  general  garden  truck  1.5  miles  west  of  Falfurrias,  which  they 
irrigate  from  an  artesian  well.  The  flow  of  the  well  has  been  increased 
by  placing  a  centrifugal  pump  17  feet  below  the  surface,  the  pump 
being  run  by  an  8-horsej)owcr  gasoline  engine.  One  hundred  and 
eight  gallons  per  minute  are  delivered  and  this  is  supposed  to  be  the 
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capacity  of  the  well.  It  is  expected  to  install  a  windmill  soon  which 
will  pump  water  from  the  well  into  a  small  reservoir  which  is  now  in 
place  at  the  well,  and  into  another  which  will  be  constructed  800  feet 
distant.  The  well  is  605  feet  deep,  lined  with  5-inch  casing,  three- 
sizteenth-inch  thick,  down  to  the  day  stratum  which  overlies  the  one 
in  which  water  is  found.  In  this  latter  stratum  the  casing  is  4.25 
inches  in  diameter  and  20  feet  of  it  is  pierced  by  1,600  half-inch  holes. 
The  growing  season  continues  the  year  round,  but  not  much  water  is 
necessary  in  the  winter.  The  gardens  are  just  being  put  into  shape 
and  only  12  acres  are  now  under  cultivation,  which  will  be  increased 
to  15  acres  in  1909.  Unimproved  lands  are  valued  at  $100  per  acre 
and  it  costs  130  per  acre  to  bring  them  under  irrigation.  There  is 
plenty  of  good  land  for  sale  at  $20  to  $100  per  acre  from  1  to  5  miles 
from  the  railroad,  and  there  is  room  for  500  settlers,  who  should  be 
energetic  and  persistent,  having  $2,000  to  $5,000  to  invest.  Mr. 
Thompson,  who  furnished  the  above  information,  estimates  that  10 
per  cent  of  the  land  in  that  section  is  irrigable.  Below  is  given  a  list 
of  well  systems  compiled  from  existing  data,  but  as  this  is  4  to  6  years 
old  the  Ibt  does  not  begin  to  represent  conditions  as  they  exist  now. 
The  table  embraces  those  systems  in  Group  II  for  which  data  were  ob- 
tainable.* 
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Group  III  includes  the  territory  lyin^  in  the  vicinity  of  San 
Marcos,  New  Braunfcls,  San  Antonio,  Se<;uin,  Ea«^le  Pa.s.s,  and  Del 
Rio.  to<xetlier  with  the  intervening  territory,  and  while  there  are 
many  cuiiiparativeiy  small  irrigation  systems  iu  this  group,  water 
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for  whicli  is  derived  from  botli  streams  and  wells,  littli'  first-hand 
infoniuilion  could  ho  secured.  Howrvcr.  it  is  })robabk'  that  the 
tahiilnr  data  givrn  after  the  few  detaili'd  (Inscriptions  which  were 
obtainable  more  im  arly  represents  conditions  as  they  now  exist  than 
would  be  the  cji  (  fnr  either  Groups  I  or  II,  because  there  has  [>een 
less  rec*  111  d<  \  r Inpment  in  this  area,  except  for  the  portion  Iving 
alon<;  the  Kio  Cnuiide  at  Laredo,  Ea^le  Puss,  and  possibly  Del  l^io. 
Irrigation  on  the  systems  of  this  group  is  devoted  chiefly  to  the 
raisinpr  of  gunlen  truck  and  staple  products 

(JoUtns  ganhn.— ThviH'  miles  west  of  San  Antonio  F.  F.  Collins 
irrigates  172  acres  from  a  12-inch  artesian  well,  700  feet  deep,  the 
natural  flow  of  the  well  being  relied  upon  entirely  for  the  supply, 
which  Mr.  Collins  stat(^s  would  furnish  wafer  (^nough  for  400  acres 
if  the  flow  were  conserved  in  a  reservoir  of  sufhcient  size.  The  land 
has  a  fall  of  10  feet  to  tlie  mile  east  and  S  feet  to  the  mile  south. 
The  laterals  run  north  and  south  from  the  main  canal  every  300  feet. 
Each  lat(>ral  is  1,150  feet  long  (the  width  of  the  tract,  which  is  about 
a  mile  long)  and  about  twelve  row-s,  running  east  and  west,  are 
watered  at  a  time.  The  well  cost  $4,500,  l)ut  the  canal  and  laterals 
were  constructed  very  cheaply  and  the  cost  could  not  be  approxi- 
mated. The  flow  of  the  well  is  applied  to  each  acre  about  one  da}'  in 
every  seven,  and  the  rental  is  $15  per  acre  for  water,  house,  and 
barn,  and  S5  j>er  acre  for  the  land.  The  estimated  amount  applied 
per  acre  per  annum  is  2  acre-feet.  The  tract  owned  by  Mr.  CoHins 
cost  SoO  per  acre  in  1900  and  the  price  was  then  considered  liigh. 
Recently  $200  per  acre  has  been  jjaid  for  land  near  by.  The  land  is 
divided  into  12-acre  tracts  and  the  cost  of  a  house  and  barn  and 
hydrant  water  for  eacli  tract  was  about  $1,000.  Mr.  Collins  has 
refused  $500  pei  acre  for  his  farn). 

Data  on  the  cost  of  pro(hi(  ing  and  marketing  various  vegetables 
were  not  obtainable,  but  it  is  stated  that  some  renters  clear  as  much 
as  S200  per  acre  vviiile  others  make  little  or  nothing.  One  man  with 
help  can  care  for  12  acres  and  each  begumer  should  have  $1,000. 
The  entire  tract  of  172  acres  was  irrigated  in  1908  and  the  same  will 
be  done  in  1009.  In  the  vicinity  it  is  estimated  that  2.UUIJ  acres  will 
be  uniler  irrigation  in  1909  and  20, 000  acres  or  more  arc  available  for 
irrigation  in  that  section.  For  market  gardening  Belgians  are 
preferred  an<l  Germans  next.  Mr  Collins,  who  furnished  the  infor- 
mation, stales  that  the  artesian  \n-i\  i^  iimilc<l,  but  that  by  conserving 
the  flow  in  reservoirs  a  large  scope  of  country  can  be  irrigated.  He 
states  that  the  slojie  of  th<'  hind  is  so  uniform  that  there  is  no  diffi- 
culty in  preparing  it  for  irrigation. 

The  Schrievf  r  and  Half  System. — This  irrigation  system  is  situated 
4  miles  west  of  Peaisall.  The  source  of  the  water  used  is  a  6-inch 
artesian  weU,  1,450  feet  deep,  whicii  discharges  400  gallons  per 
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minute  "into  an  earthen  reseiroir  200  feet  square,  built  up  8  feet 
above  ground.  The  resenroir  is  situated  in  the  center  of  the  irrigated 
area,  and  from  it  the  water  is  distributed  over  the  ground  in  small 
plowed  ditches.  The  total  cost  of  boring  the  well,  including  casing, 
was  16,000,  and  the  cost  of  building  the  reservoir  was  $500.  The 
cost  of  maintaining  reservoir  and  ditches  is  practically  nothing. 
The  rental  for  both  land  and  water  is  one-third  the  gross  production, 
and  the  area  cultivated  in  1908  was  200  acres.  For  1909  the  same 
area  will  probably  be  irrigated.  Unimproved  lands  before  irrigating 
were  valued  at  $8  to  $10  per  acre,  and  the  cost  of  clearing  and  break- 
ing at  $2  to  $5  per  acre,  but  this  does  not  include  any  part  of  the  cost 
of  the  irrigation  plant.  Irrigated  lands  are  valued  at  $50  per  acre. 
Tbe  crops  and  yields  are  as  follows:  Onions,  20,000  pounds  per  acre; 
cabbage,  1,600  pounds;  sweet  potatoes,  300  bushels;  watermelons, 
I  carload.   These  are  marketed  in  Pearsall. 

The  Comanche  Diteh  Cmnpany, — ^This  is  a  chartered  stock  com- 
pany with  a  capital  stock  of  $25,000,  with  an  office  at  Batesville, 
Zavalla  County.  A  timber  and  mud  dam  across  the  Leona  River 
constructed  thirty  years  ago  serves  to  divert  the  water  on  the  right 
bank  at  a  ])oint  about  2.5  miles  above  Batesville.  The  landowners 
constitute  the  stockholders,  each  acre  being  considered  one  share. 
Assessments  are  levied  from  time  to  time  to  maintain  ditches  and 
rebuild  the  dam  when  demolished  by  floods.  The  main  canal  is 
about  2.5  miles  long,  4  feet  wide,  and  in  places  is  6  or  7  feet  deep. 
The  irrigation  period  continues  seven  months,  and  no  attempt  is 
made  to  measure  tHe  water  a])plied  to  the  land,  the  only  rental  being 
the  variable  assessment  levied  in  order  to  kcc])  ditches  and  dam  in 
repair.  In  1908,  500  acres  were  irrigated,  and  the  same  acreage  will 
be  irrigated  in  1909,  though  it  is  estimated  that  neai-ly  1,500  acres 
can  be  brought  under  canal.  Unimproved  lands  before  irrigating 
were  valued  at  $1  per  acre,  and  the  present  value  of  unimproved  land 
in  the  vicinity  is  $4  per  acre.  It  costs  $8  per  acre  to  bring  the 
land  under  irrigation,  after  which  it  is  valued  at  $35.  The  crops 
grown  are  Johnson-grass  hay,  com,  cotton,  onions,  garden  truck,  and 
peaches.  The  products  are  marketed  in  Uvalde.  The  cost  of  pro- 
duction and  marketing  depends  upon  the  crop  grown.  To  ])  reduce 
a  crop  of  onions  costs  $150  to  $175  per  acre,  with  a  gross  return  of 
$300  to  $350.  To  produce  a  year's  growth  of  Johnson-grass  hay  will 
cost  $12  to  $15,  and  the  gross  returns  will  be  $30  to  $35.  The  oppor- 
tunities for  settlement  are  good,  there  being  room  for  75  families  in 
the  vicinity.  Quite  an  acreage  in  the  Leona  Valley  can  be  irrigated 
by  pumping  from  the  stream  and  from  wells. 

Las  IsUtas  Irngaidon  Company, — ^This  company  b  located  near 
Islitas,  about  15  miles  above  Laredo.  Water  is  pumped  from  the 
Rio  Qrande  against  a  57-foot  lift  by  a  10-inch  centrifugal  pump  hav- 
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ini:  ji  capacitv  of  4,000  <r}ill()ns  por  minute.  The  cost  of  jnimping 
station  was  |6,()0(),  and  the  iiiuintcMmnre  and  oponitin^  expenses  are 
SIO  per  day.  TluMe  are  2.5  miles  of  ciuial,  cosLiuLr  S500  per  mile, 
theslo]H>  of  wliicli  is  1  in  ()()().  Tliere  jue  10  miles  of  hiterals,  having 
tlie  same  sloj)e  as  the  eanni  nnd  eostin«j;  ?50  per  mile.  The  cost  of 
maintenance  of  canals  and  laterals  for  1907  was  ^100.  The  water 
applied  tt)  crops  is  not  measured,  but  is  rliar^^ed  for  at  the  rate  of  $1 
per  acre  for  each  time  a  crop  is  irriLaicd.  Tiie  irri«ration  ])eriod 
extends  from  June  to  April,  and  the  average  depth  of  water  applied 
is  estimated  at  5  feet — very  much  in  excess  of  what  is  necessary. 
There  were  ;*)0()  acres  in  cultivation  in  1908,  and  400  acres  will  prob- 
ahlv  l)e  put  in  cultivation  in  1909.  By  sufficiently  increasing  tlie 
punijun'T  capacity  of  this  system  1,200  acres  can  ho  reached. 

Unimproved  lands  before  irri«:ation  be<;an  were  worth  SIO  per  acre, 
afterwards  $30.  It  costs  SI  5  an  acre  to  prej>are  the  land  for  iriijxat- 
ing,  and  the  value  of  irrigated  lands  is  placed  at  $150  per  acre.  The 
crops  grown  are  alfalfa,  onions,  and  (  abbage.  These  are  marketed 
all  over  the  United  States  and  m  Canada. 
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If  land  is  leased,  $2,000  will  be  needed  to  make  a  start  and  nrn 
one  year  for  25  acres.  The  opportunities  for  settlement  are  good, 
and  probably  100  intelligent  farmers  could  be  placed.  The  probable 
number  of  acres  to  be  irrigated  in  the  vicinity  in  1909  is  600,  and 
4,000  can  ultimately  be  brought  under  irrigation. 

Laredo  is  the  center  of  a  large  irrigated  area  devoted  chiefly  to 
onion  raising,  particularly  red  and  white  Bermudas.  No  detailed 
information  representing  conditions  at  this  date  could  be  obtained. 
There  were  1,197  acres  of  onions  in  this  vicinity  in  1906,  in  tracts  of 
1  to  44  acres. 

The  following  list  is  taken  from  U.  S.  Geological  Survey,  Water- 
Supply  and  Irrigation  Paper  No.  71,  and  from  U.  S.  Department  of 
Agriculture,  Office  Experiment  Stations  Bulletin  158,  part  6.  It 
covers  those  systems  in  Group  III,  for  which  data  were  thus  obtainable. 
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OBOUP  nr. 

No  recent  data  regardinfj  the  area  embraced  iu  Gidup  IV  have  hpeii 
obtainable.  The  following  brief  description  is  taken  from  un  eailu  i 
bulletin  of  thi^  OiIiue.<» 

HoJl'Hldij  Creek  system. — This  system  was  constructed  (luiiii<;  the 
spring  of  1901  by  J.  A,  Kemp,  of  ^\  u  liita  1  alls,  who  is  one  of  the 
owners.  An  earthen  dam,  about  ().'>  miles  lon^  and  perhaps  25  feet 
high  at  the  deepest  point,  served  to  hold  bat  k  water  covering?  about 
1,500  acres  to  a  depth  sufficient  for  about  1 3,000  aci-e-feet.  It  was  ex- 
pected to  irrigate  4,000  or  5,000  acres  below  the  dam,  the  water  bein^; 
ailmitted  to  the  nniin  canal  by  means  of  iron  t;ate  valves  set  in  two 
cast-iron  pipes  wliicii  pass  through  the  dam,  the  pipes  bavin*;  con- 
crete collars  at  the  joints  to  prevent  water  from  following  along  the 
outside  of  the  pipes.  This  dam  was  exceptionally  well  constmcted, 
but  because  of  prairie-dog  holes,  which  were  not  discovered  (hiring 
construction,  a  portion  of  the  dam  was  carried  away  on  May  18,  1901 . 
This  was  rebuilt  afterwards  and  the  water  conser\^ed  bv  the  dam  has 
since  been  used  for  irrigation.  Use  is  made  of  it  also  for  supplying 
the  water\vorks  system  of  the  town  of  Wichita  Falls.  How  successful 
the  enterprise  has  proven  can  not  be  stated,  nor  can  it  be  stated  what 
the  character  of  crops  grown  may  be,  nor  the  amounts  and  values  of 
same.  The  dam  and  lake  were  more  or  less  experimental,  with  a 
view  of  proving  whether  or  not  a  much  larger  system  could  be  made 
profitable.  It  was  j)ropo8ed  to  locate  this  larger  system  on  the 
Wichita  River,  at  a  point  perhaps  40  miles  above  the  town,  the  water 
to  be  impounded  by  means  of  an  earthen  dam  100  feet  high,  and  the 
lake  to  have  a  storage  capacity  of  200,000  acre-feet.  It  was  proj^oaed 
to  irrigate  lands  on  both  sides  of  the  river,  down  to  its  junction  with 
the  Red  River.  As  several  counties  would  have  to  be  crossed,  and  as 
there  was  no  statute  in  foixse  at  that  time  which  would  cover  the 
formation  of  such  an  irrigation  district,  a  constitutional  amendment 
was  proposed  to  admit  of  this  being  accomplished  in  this  particular 
case,  lliis  amendment  was  submitted  to  popular  vote,  but  failed  to 
carr}',  with  the  result  that  the  system  still  remains  a  mere  project. 
StiU  another  system  having  a  dam  and  reservoir  on  the  Brazos  River 
was  proposed  at  one  time,  the  object  being  to  lead  the  water  through 
a  low  portion  of  the  divide  between  the  Brazos  and  the  Wichita 
drainage  areas  and  to  irrigate  a  lai^  acreage  on  the  latter  drainage. 
This  failed  to  materialize  also,  but  both  these  systems  seem  feasible, 
provided  the  problem  of  silt,  as  it  may  affect  the  storage  capacities  of 
the  lakes,  can  be  properly  dealt  with. 

»r  S.  Dept.  Agr.,  Office  Expt.  Stas.  Bui.  119,  pt.  4. 
14212— Bull.  222—10  5 
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The  areas  in  the  yicinity  of  Jimction,  MennrdTiUe,  San  Saba, 
Lampasas,  San  Angelo,  Abilene,  and  other  towns  «k«  embraced  in 
Group  y,  but  detailed  descriptions  of  only  a  few  of  the  irrigated 
farms  could  be  secured. 

The  Moore  farm, — This  farm  is  situated  2.5  miles  east  of  San  Saba 
and  is  owned  by  S.  M.  Moore  and  managed  by  J.  H.  Moore.  Water 
is  pumped  from  the  San  Saba  River  by  means  of  a  6-inch  centrifugal 
pump  run  by  a  20-horBepower  gasoline  engine,  against  a  30-foot  lift. 
The  cost  of  construction  was  $1,200  and  the  cost  of  running  the 
.  engine  $3.75  for  ten  hours.  Gasoline  cost  14.5  cents  per  gallon  in 
1908.  The  canal  is  three-fourths  mile  long  over  nearly  level  ground. 
The  cost  of  construction  was  very  small,  being  estimated  at  $150,  and 
the  annual  cost  of  maintenance  the  same  amotmt  during  the  irrigating 
season,  the  maintenance  consisting  of  cleaning  out  grass  and  weeds. 
The  irrigation  season  is  six  months.  Ninety  acres  were  in  cultivation 
in  1908,  probably  115  in  1909,  and  eventually  there  will  be  150  acres 
on  this  canal.  Unimproved  lands  in  the  vicinity  are  worth  $25  per 
acre,  while  irrigated  land  is  worth  $60.  It  costs  $10  per  acre  to  pre- 
pare the  land  for  irrigation  and  the  crops  grown  ate  com,  cotton, 
potatoes,  onions,  watermelons,  and  tomatoes.  These  m  marketed 
in  San  Saba  and  surrounding  towns.  Com  produces  60  bushels  per 
acre  at  a  cost  of  $15;  cotton,  1  bale,  at  a  cost  of  $27;  potatoes,  20O 
bushels,  at  a  cost  of  $40  per  acre.  The  com  is  valued  at  $30,  cotton 
at  $40,  and  potatoes  at  $200,  leaving  profits  of  $15,  $18,  and  $160. 
One  man  can  manage  40  acres  of  com,  30  acres  of  cotton,  and  10  acres 
of  potatoes,  and  the  cost  of  the  outfit  for  100  acres  is  estimated  at 
$500.  Opportunities  are  good  for  American  and  German  settlero; 
it  is  estimated  tliat  15,000  acres  can  he  irrigated  in  this  vicinity. 

Thomas  Uawkim's  farm. — Mr.  Hawkins  pumps  water  from  the  San 
Saba  Kiver,  7  miles  west  of  San  Saba,  against  a  lift  of  32  feet,  by 
means  of  a  6-inch  centrifugal  pump  operated  hy  a  12-hoisepnwer 
gasohne  enpne.  Four  to  6  acres  can  be  irrigated  per  day,  the  culti- 
vated lanii  being  favorably  situated  for  the  purpose  and  lying  quite 
close  to  the  pump.  Com  was  watered  twice  during  tlie  season  of 
1908,  25  acres  of  com  pclding  60  bushels  to  the  acre.  It  was  esti- 
mated that  30  acres  of  irrigated  cotton  ^-ielded  1  to  1.5  bales  per  aere. 
The  cotton  received  two  waterings  also  during  the  season.  On  unirri- 
gated  cotton  lands  it  was  estimated  that  the  yiehi  would  he  0.50  to 
0.25  hale  per  acre.  The  pumping  ])\nu{  was  installed  in  Febraaiy, 
1903,  at  a  cost  of  $900.  The  cost  of  the  gasoline  was  considered  the 
only  maintenance  charge,  as  the  farmers  do  ail  the  work  themselves. 
It  was  estimated  that  gasoline  at  14.5  cents  per  gallon  during  1908 
would  amount  to  45  cents  an  acre,  as  against  70  cents  during  1907. 
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Mr.  HawkinB  does  not  conader  that  trucking  will  pay  in  that  sectioni 
because  of  the  distance  from  market  and  the  scarcity  of  labor. 

MUer  BwQien  farm. — ^At  Lampasas,  water  from  Sulphur  Creek 
and  from  a  well  is  utilized  to  irrigate  about  40  acres.  There  is  a  6- 
inch  centrifugal  pump  located  on  the  creek  and  1,000  gallons  per  min- 
ute are  pumped  against  a  lift  of  25  feet.  In  the  well,  on  the  creek 
1,000  yards  from  the  puiii)),  a  5-inch  centrifugal  [)um))  is  installed, 
which  lifts  the  water  35  feet  and  delivers  250  to  300  gallons  }>er  min- 
ute. Both  pumps  are  run  by  a  IS^horsepower  portable  engine,  using 
naplitha  for  fuel.  The  total  cost  of  both  plants  was  $1 ,200.  The  main 
canal  is  800  yards  long,  has  a  cross  section  of  4  square  feet,  and  will  de- 
liver 1,000  gallons  per  minute.  Its  cost  was  $75.  The  cost  of  main- 
taining canals  and  laterals  is  $25  per  annum.  The  furrow  system  of 
irrigation  is  used  and  the  irrigation  period  lasts  six  months.  From  4 
to  24  inches  of  water  are  applied  per  season,  depending  upon  the  kind 
of  crop  and  the  rainfall,  which  is  estimated  to  be  5  to  15  inches  during 
the  irrigation  season.  Forty  acres  were  under  cultivation  in  1908, 
and  it  will  be  the  same  for  1909;  only  60  acres  can  be  served  by  this 
canal.  Unimproved  lands  before  irrigating  are  valued  at  $40  per 
acre,  while  those  under  irrigation  are  valued  at  $100.  It  is  estimated 
that  it  costs  $5  per  acre  to  prepare  the  land  for  irrigation.  The  crops 
grown  are  cotton,  com,  sweet  potatoes,  Irish  potatoes,  tomatoes, 
onions,  and  melons.  These  are  marketed  in  Lampasas.  Com  yields 
40  bushels  per  acre;  cotton,  1  bale;  sweet  potatoes,  300  to  400  bush- 
els. It  costs  $15  to  $150  per  acre  to  produce  and  market  the  crop, 
depending  upon  the  kind  of  crop  grown,  and  the  average  value  of  the 
crop  varies  from  $30  to  $300  per  year  for  the  same  reason.  The  net 
returns  per  acre  from  sweet  potatoes  is  from  $100  to  $200;  cotton, 
$25;  com,  $15;  onions,  $150  to  $200;  and  Irish  potatoes,  $50  per 
acre.  With  help  in  harvesting,  one  man  can  handle  10  acres  of  sweet- 
potatoes,  15  acres  of  Irish  potatoes,  40  acres  of  com,  40  acres  of  cotton,' 
and  5  acres  of  onions.  It  is  estimated  that  to  install  a  pumping  plant 
for  10  acres  and  to  purchase  team  and  tools,  together  with  running 
expenses,  would  reqinre  $2,000.  The  opportunities  for  settlement  are 
good  and  perhaps  50  families  could  be  provided  room.  One  hundred 
and  fifty  acres  will  be  irrigated  in  the  vicinity  in  1909,  and  the  ultimate 
irrigable  area  is  estitaiated  at  1,000  acres. 

The  San  J  Me  Irrigation  and  Pcwer  Company. — ^This  company 
diverts  water  from  Dove  Creek  at  Knickerbocker  by  means  of  a  brush 
and  rock  dam  which  cost  $200  to  construct  and  $100  per  year  for 
repairs.  This  is  owned  jointly  by  the  landowners  along  its  line,  and 
irrigation  is  used  to  supplement  the  rainfall.  From  6  (o  8  cubic  feet 
per  second  is  carried  by  the  canal  and  1,500  acres  could  be  irrigated 
if  the  water  supply  were  sufficient.   The  main  canal  is  5  miles  long 
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and  the  laterals  2  to  3  miles  long.  The  canal  slopes  2  to  3  feet  per 
mile  and  the  laterals  3  or  4  feet.  The  cost  of  construction  is  unknown, 
but  the  annual  cost  of  maintenance  is  $100  to  1200.  The  lands  are 
irrigated  once  everj  two  weeks  and  the  rent  for  same  is  included  with 
land  rent.  The  irrigation  period  lasts  from  March  1  to  October  1, 
and  sometimes  grain  and  alfalfa  are  irrigated  in  winter.  It  is  esti- 
mated that  a  depth  of  12  inches  of  water  is  applied  per  irrigation. 
One  thousand  acres  were  irrigated  in  1908  and  the  same  acreage  for 
1909|  but  1 ,500  acres  could  be  brought  under  canal.  The  present  Talue 
of  unimproved  lands  is  $10  to  $15,  but  before  irrigating  it  was  only 
about  $5.  Irrigated  lands  are  valued  at  $50  per  acre  and  the  cost  of 
preparing  land  for  irrigation  is  $10  per  acre.  The  crops  and  average 
yields  are  stated  as  follows:  Alfalfa,  3  to  4  toiis;  Johnson  grass,  2 
tons;  com,  40  bushels;  cotton,  three-fourths  bale;  oats,  40  busliels. 
Garden  truck  yields  were  not  obtainable.  The  average  values  of  the 
crops  are  given:  Alfalfa,  $50  per  ucre ;  Johnson  grass,  $20;  com,  $20; 
cotton,  $35,  and  oats,  $16.  ^  It  is  estimated  tliat  one  man  can  care  for 
20  acres,  but  there  are  no  opportunities  f<>i  iuhiitional  settlers  in  the 
immediate  vicinity,  as  no  [irospect  for  additional  irrigated  areas  is  in 
sight  on  account  of  hick  of  water. 

C.  B.  Metcalfe,  of  San  Angelo,  does  not  descTil)e  his  irrigation  sys- 
tem in  detail,  btjt  he  irrigates  200  acres  at  the  Gardner  dam.  He 
gives  a  general  description  of  the  methods  used  in  divert  In;z  the  water 
upon  the  land  and  information  as  to  values,  etc.,  and  follows  M-ith  a 
list  of  irrigators  and  acreages  in  the  San  Angelo  region  in  1908.  The 
f<ill<)\\  ing  is  an  abstract  of  his  general  description:  The  systems  listed 
as  being  on  the  South  Concho  and  Dove  creeks  are  in  Tom  Green 
County;  those  on  Spring  Creek  at  Sherwood  are  in  Irion  C<>  n  tv. 
Water  is  diverted  from  these  streams  by  means  of  dams  built  of  rock 
and  of  concrete.  The  head  gates  arc  set  in  simple  rock  abutments, 
the  gates  f)eing  of  wood.  The  cost  of  maintaining  these  is  small  and 
the  cost  of  tlams,  lieadworks,  and  ditclies  will  approximate  $8  per 
acre  irriga(c<l.  Pumping  plants  consist  of  centrifugal  jnimps  varying 
in  size  from  (i  to  10  inches  and  working  against  lifts  wliich  vary  from 
20  to  40  feet.  In  the  main  they  are  driven  by  gasoline  engines,  hut  a 
fe^'  steam  engines  are  usetl.  The  canals  average  7  feet  wide  and  are 
3  feet  deep,  though  cuts  as  deep  as  8  feet  exist  in  places.  The  depth 
of  water  will  average  2  feet .  and  the  general  fail  is  3  feet  per  mile.  The 
canals  vary  in  length  from  1.5  to  o  miie^  and  in  general  follow  the 
edges  of  the  hills,  so  as  to  command  the  areas  lying  between  them  and 
the  streams.  The  cost  of  maintaining  and  cleaning  canals  will  aver- 
age $2  per  acre  irrigated  per  annum.  No  measurement  of  water  is 
made  and  farmers  receive  water  in  rotation.  Tlie  average  water 
rental  is  $3  per  acre,  and  the  irrigation  season  lasts  from  March  to 
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September.  Water  is  turned  on  the  lands  five  times  per  season  for 
BsAd  crops  and  seven  times  for  truck.  The  average  rainfall  durin*]^ 
the  irrigation  season  is  estimated  to  be  16  inches.  The  area  irrigated 
during  1908  was  6^00  acres  and  there  will  be  no  increase  during  1.909. 
A  large  additional  acreage  could  be  iri  igutod  if  the  water  available 
were  not  already  Mpprupriated.  Storage  reservoirs  could  be  con- 
structed, however,  and  thus  the  acreage  would  be  greatly  increased. 

Unimproved  lands  are  worth  $20  per  acre  and  the  cost  of  bringing 
the  land  under  irrigation  averages  $10  per  acre,  after  which  the  land 
is  worth  $30  to  $200  per  acre.  The  crops  grown,  with  their  average 
yields,  are  as  follows:  Cotton,  1  to  1,5  bales;  com,  40  bushels;  oats, 
65  bushels;  alfalfa,  4  tons;  truck  (all  vegetables,  celery,  and  melons), 
about  $150  per  acre.  The  cost  of  producing  some  of  these  crops 
is  given  as  foUows:  Hay,  $4  per  ton;  cotton,  5  cents  per  pound;  . 
truck,  $100  to  $150  per  acre.  The  average  area  which  one  man  can 
handle  is  stated  as  10  to  40  acres,  and  for  this,  in  addition  to  the  first 
cost  of  the  land,  $1 ,500,  he  would  need  for  other  improvements  and 
maintenance  for  one  year  $3,500.  The  opportunities  for  settlement 
are  good  for  dairy,  truck,  and  hog  farmers,  cotton  growers,  etc.  Prob- 
ably 5,000  responsible  white  farmers  could  find  good  homes.  Mr. 
Metcalfe  adds  that  irrigation  has  not  been  very  profitable  on  the  lai^e 
farms  on  account  of  the  lack  of  good  labor  and  the  high  prices. 
Small  tracts  have  paid  well,  truck  lands  yielding  $50  or  more  per  acre, 
net,  and  alfalfa  as  much  as  $40,  net.  The  small  farmers  do  well,  and 
fruit  and  celery  can  be  very  profitably  grown  in  the  valleys.  The 
country  is  a  rolling  limestone  formation  and  one  of  the  most  healthful 
in  the  United  States.  The  elevation  is  2,000  feet  and  upward. 
There  are  many  good  springs  and  an  abundance  of  excellent  under- 
grotmd  water. 

The  following  list  of  irrigation  systems  falling  under  Group  V  was 
compiled  from  U.  S.  Geological  Survey,  Water-Supply  and  Irrigation 
Paper  No.  71,  except  as  shown  in  footnotes: 
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Th(^  Pecos  and  Toyah  valleys  and  Fort  Stockton  regions  are  em- 
braced in  Group  VI. 

Zimmerman  irrigatfd  lands. — Mr.  1).  Zimmerman,  of  Kansas  City, 
Mo.,  owns  27  alternate  sections  of  land  in  the  Pecos  Vallev  and  is 
constructing  a  canal  which  has  the  intake  3  or  4  miles  below  a  point 
opposite  Grand  Falls.  The  canal  will  follow-  pietty  close  to  the  Pecos 
Kiver,  but,  except  for  a  map  in  the  printed  prospectus  issued  with  the 
view  to  selling  lands,  no  data  could  be  obtained.  This  prospectus 
states  that  lands  are  offered  for  $30  per  acre  on  easy  payments,  and 
that  there  will  be  no  charge  for  water  to  purchasers  now  or  at  any 
future  time.  The  canal  is  now  under  construction  and  will  not  be 
read}'  to  deliver  much  water  during  the  season  of  1909.  It  is  situ- 
ated on  the  right  bank  of  the  Pecos  River,  between  the  river  and  the 
canal  system  to  be  described  next. 

The  Imperial  Canal, — ^This  canal  is  being  projected  by  the  land 
department  of  the  Kansas  CTity,  Mexico  and  Orient  RaOway  Com- 
pany, The  company  has  purchased  the  canal  and  rights  of  the 
Pecos  River  Irrigation  Company  and  will  repair  the  headworks  and 
a  portion  of  the  canal  through  which  to  furnish  water  to  the  new 
system.  The  dam,  built  of  rock  and  brush,  is  located  in  the  river 
28  miles  below  Pecos  city.  From  here  the  old  canal  will  be  used  for 
some  distance,  but  farther  south  the  new  one  will  leave  it  and  run 
to  a  reservoir.  This  reservoir  is  mostly  a  natural  depression  on 
rather  commanding  ground,  and  by  constructing  a  low  levee  on  the 
south  end,  about  15,000  acre-feet  of  storage  capacity  can  be  secured. 
From  the  reservoir  the  canal  will  follow  a  grade  contour  south  and 
east  for  20  miles,  and  wiU  cover,  if  water  proves  available,  100,000 
acres  of  land  lying  between  it  and  the  river.  The  land  under  this 
canal  is  very  uniform,  has  good  slopes  for  irrigation,  and  the  soil  is 
a  dark,  rich,  silty  loam,  capable  under  careful  irrigation  and  thorough 
cultivation  of  proilucing  large  returns.  It  is  the  purpose  of  the  com- 
j)any  to  use  the  stored  water  to  furnish  the  supply  during  times  of 
shortage  only,  the  principal  drought  occurring  in  March  and  April. 

The  Grand  Falls  Land  and  Irrigaiion  ComiHiny. — K  brush  and 
stone  dam,  150  feet  long  and  12  feet  high,  diverta  water  from  the 
left  bank  of  the  Pecos  River  at  Grand  Falls;  the  cost  of  the  dam  was 
$3,500.  The  main  canal  is  40  miles  long,  has  16  feet  bottom  and 
1.5  to  1  side  slopes,  and  falls  1.5  feet  to  the  mile.  It  cost  $1,000  per 
mile.  There  are  100  miles  of  laterals,  with  bottom  widths  of  6  to  10 
feet,  side  slopes  1.5  to  1,  and  the  cost  of  construction  varied  from 
$250  to  S500  per  mile.  The  annual  cost  of  maintaining  canals  and 
lateral^:  is  $5,000.  Water  is  not  measured,  and  the  land  is  flooded 
to  a  depth  of  4  inches  to  2  feet  at  each  watering.   This  excessive 
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use  of  water  is  rapidly  destroying  the  fertility  of  the  land.  The 
rental  rate  is  11.26  per  acre,  and  irrigation  lasts  all  the  year.  There 
were  7,500  acr^  under  cultivation  in  1908;  it  was  expected  that 
8,000  acres  would  be  irrigated  in  1909,  and  the  ultimate  acreage 
which  this  canal  can  serve,  if  sufiicicnt  water  is  available,  is  placed  at 
30,000  acre^i.  Unimproved  land  before  irrigation  v  n-  valued  at 
11.50  and  is  now  valued  at  $10,  while  laii(f  inuU  r  irrigation  is  valued 
at  $50  to  $100  per  acre.  EKira,  heavy  yields  of  alfalfa,  cotton,  inilo 
maize,  oats,  harlcv,  corn,  and  grapes  are  obtained  from  this  irrigated 
land.  The  value  of  the  yield  from  an  aero  of  cotton  is  placed  at 
$50;  com,  maize,  and  oats  at  $30;  alftdfa,  $60;  and  grapes,  $500. 
These  are  marketed  at  Monahans,  on  the  Texas  and  Pacific  Railway. 
The  equipment  needed  for  each  40  acres  is  estimated  at  $400,  and 
one  man  is  supposed  to  rare  for  50  acres  of  cotton, or  40  acres  of  alfalfa, 
or  10  acres  of  «:rapes.  The  average  per  man  is  put  al  40  acres,  and  . 
if  in(histrious  the  l)c<rinner  can  make  a  start  on  $1,500.  The  oppor- 
tunities are  good  for  .500  families  of  new  settlers. 

The  Barstaw  Land  and  Irrigation  Company. — This  canal  was 
begun  by  George  E.  Barstow,  in  1892  or  1893,  and  diverts  water 
from  the  right  l)ank  of  the  Pcf  os  River  by  means  of  a  brush  dam 
situated  about  7  miles  above  the  town  of  Barstow,  the  inflow  to  the 
canal  being  regulated  by  a  simple  wooden  head  gate.  Three  miles 
below  the  headworks  the  main  cana|  crosses  the  Pecos  River  by 
means  of  a  wooden  flume,  and  one  lateral  follows  down  the  west  side 
of  the  river,  watering  800  acres  in  1908.  The  main  canal  on  the 
MSt  side  extends  9  miles  down  the  valley^  with  many  laterals,  and 
in  1908  watered  8,000  acres.  The  main  canals  and  laterals  approxi- 
mate 70  miles  in  length.  The  main  canal  has  a  width  of  20  feet  at 
bottom,  2  to  1  side  slopes,  and  is  4  feet  deep.  The  grade  is  1  foot  per 
mile.  The  ultimate  area  which  ran  be  served,  if  sufficient  water  is 
available,  will  approximate  25,000  acres. 

Alfalfa  ami  cotton  form  the  principal  crops,  but  in  1908  there  were 
about  200  or  300  acres  of  milo  maize  under  irrigation  and  300  acres 
in  peach  and  apple  orchards  and  in  vineyards. 

The  town  of  Barstow  was  founded  in  1894  and  has  a  population 
now  of  approximately  1,000,  while  the  whole  population  supported 
by  the  canal  system,  including  the  town,  is  2,300.  Improvements 
in  the  water  supply  of  the  town  are  now  being  made,  and  an  exten- 
sive drainage  system,  under  provisions  of  the  new  drainage  law,  is 
in  process  of  j)reparation.  Land  with  water  rijiht  sells  at  $40  to 
$100  per  acre,  and  when  under  cultivation  for  .StiO  to  $150,  The 
Pecos  Valley  soil  is  composetl  of  rich,  l\eavy,  black  silt  for  a  distance 
of  perhaps  3  miles  from  the  river  to  the  east  and  1  mile  to  the  west. 
Back  from  the  river  from  1  to  3  miles  the  land  begins  rising  quite 
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rapidly  and  the  surface  soil  is  underlaid  at  a  depth  of  1  to  3  fret  \\  ith 
a  rotten  limestone  gypsum  rock.  Blberta  pearhes,  ai)|>l(s.  mul 
European  grapes,  quantities  of  cantaloups,  plums,  truck,  alfalfa,  milo 
maize,  and  cotton  are  grown,  bringing  large  profits  when  properly 

cared  for. 

IrrigaHon  jrom  springs  around  Fort  Stockton. — At  Fort  Stockton, 
the  county  seat  of  Pecos  County,  30  miles  wc«t  of  Grand  Falls,  springs 
unite  to  form  Comanche  Creek,  which  has  a  total  discharpro  of  60  to 
70  cubic  feet  per  second,  sufficient  for  10,000  acres.  On  7-D  ranch 
there  WHS  irripited  in  1908,900  acres  in  Johnson  graas.  Though  the 
soil  of  tliis  ranch  is  a  rich  silt  loam,  it  produces  but  small  return  on 
account  of  the  very  slack  methods  used  in  irrigation  and  cultivation. 

Mr.  tJames  Rooney  irrigated  from  these  springs  alK>ut  700  acres 
in  alfalfa,  com,  and  fruit  during  1908,  and  could  irrigate  much  more, 
as  there  is  plenty  of  water  for  a  larger  acreage,  and  he  expects  to 
increase  the  area  under  irrigation  to  2,000  acres  in  1909.  On  the 
7-D  and  Kooney  ranches  a  total  of  10,000  acres  can  be  irrigated. 

J.  H.  Crawford  irrigated  500  acres  in  1908  from  San  Pedro  springs, 
of  which  300  acres  were  in  alfalfa,  100  in  mUo  maize,  and  100  in  corn, 
truck,  etc.  He  let  200  acres  of  his  second  crop  of  alfalfa  go  to  seed 
and  thrashed  225  pounds  of  seed  per  acre,  which,  at  the  present  price 
of  such  seed,  is  worth  $6,750  gross.  In  addition  to  this,  the  straw 
remains,  besides  the  hay  from  the  first  cutting  and  probably  two  more 
after  the  crop  of  seed.  Alfalfa  brings  $10  per  ton  and  averages  1  ton 
per  acre  to  the  cutting.  By  proper  cultivation  with  a  disk  renovator 
after  each  irricration  the  yield  is  increased  and  alfalfa  then  needs  to 
be  replanted  ordy  once  in  ten  or  twelve  years. 

The  Fort  Stockton  country  has  a  rich  chocolate  loam  soil,  2  to  10 
feet  deep,  and  contains  a  large  percentage  of  organic  matter.  There 
is  sufficient  water  supply  in  that  region  to  irrigate  about  10,000 
acres. 

The  Toyah  Valley  Irrigation  (^ompany  is  located  at  Brogado, 
Reeves  County.  The  valley,  hemmed  in  by  a  horseshoe-shaped  curve 
of  the  Davis  Mountains,  is  a  flat  which  is  watered  by  springs  which 
unite  to  form  Toyah  Creek.  The  valley  is  40  miles  southwest  of 
Vecos,  and  30  miles  from  Toyah  station  on  the  Texas  and  Pacific 
Railway.  Seven  thousnnd  nrrcs  are  wateretl  from  the  San  Solomon, 
Saragossa.  San  I)io,  and  Little  Giffhi  springs,  of  which  1,200  acres 
are  in  alfalfa,  2,000  in  cotton,  275  in  orchards  and  vincN'ards,  and 
3,500  in  com,  milo  maize,  Kafir  com,  sorghum,  oats,  and  truck. 
There  are  14  miles  of  main  canal,  6  feet  wide  on  the  bottom  and  1  to  1 
side  slopes.  The  longitudinal  slope  is  46  feet  to  the  mile,  but  a  layer 
of  soft  magnesium  limestone  in  the  bottom  jjrevents  wa.shing.  It  is 
planned  to  use  this  fall  fur  the  development  of  water  power.  IQight 
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miles  below  the  main  spring  a  concrete  dam  8  feet  high  intercepts 
seepage  water  returned  to  the  creek  and  furnishes  10  cubic  feet  per 
second,  whicli  is  used  in  irrigating  lower  down  the  valley.  The  soil 
of  Toyah  Valley  is  of  four  classes:  Ught  sandj,  dark  s.-nuiy,  chocolate 
loam,  and  black  loam.  The  chocolate  loam  and  the  light  sandy  soil 
{)re(iominate,  but  all  arc  very  rich.  There  are  large  areas  of  this  valley 
which  are  available  for  irrigation,  provided  sufficient  water  can  he 
conserved  by  storage  reservoirs.  On  an  average  alfalfa  is  cut  six  times 
per  season,  averaging  1  ton  to  the  cutting,  and  its  value  Is  $10  per  ton. 
Mr.  Giffin,  who  had  35  acres  in  pear  orchard  in  1908,  states  that  the 
previous  year  he  cleared  $900  per  acre  on  Kieffer  pears. 

QnovT  vn. 

Group  vn  covers  the  Bio  (iraiidc  Valley  in  the  vicinity  of  El  Paso 
and  as  far  down  the  river  as  Presidio  and  Brewster  counties. 

FrauHin  Irrigation  Company. — This  company  owns  and  operates 
the  principal  S3^stem  in  the  El  Paso  Valley.  Water  is  diverted  from 
the  Rio  Grande  just  above  El  Pa.so,and  the  main  canal  is  28  miles 
long,  20  foot  wide  at  the  bottom  for  a  distance  of  about  6  miles  from 
the  intake,  after  which  it  decronsos  to  16  feet  bottom  width.  The 
side  slopes  are  2  to  1,  the  depth  4  feet,  and  thecapacit  \  t  the  intake 
300  cubic  feet  per  second.  The  company  own<=;  no  laterals,  as  the 
consumers  are  required  to  construct  those  which  are  necessary  to 
reach  their  lands.  This  system  covers  5,000  acres,  planted  to  alfalfa, 
grain,  fruits,  and  vegetables.  The  water  rental  is  $3  per  acre  for 
truck  and  $2  per  acre  for  other  crops.  The  canal  system  is  divided 
into  4  sections  of  7  miles  each,  and  a  tender  is  assigned  to  each 
section  whose  duty  it  is  to  distribute  the  water  by  rotation,  making 
a  round  once  in  ten  dHvs. 

Soe&rro  and  San  Elieario  dUeheB. — These  arc  cmnmunity  canals, 
each  serving  1,600  acres.  On  account  of  the  changes  in  the  nver 
they  are  not  able  to  receive  water  from  the  river  at  all  times,  but  in 
vfxfio  of  shortage  from  this  source  they  tlraw  water  from  the  Frank- 
lin Canal.  The  crops  grown  are  the  same  in  character  as  those  cul- 
tivated on  the  Franklin  system.  The  soil  of  El  Paso  Valley  varies 
from  a  fine  thick  sand  to  a  heavy  silty  clay,  rich  in  mineral  plant  food 
but  lacking  in  humus.  On  account  of  the  altitude — 3,500  feet  above 
sea  level — the  clays  under  proper  handling  are  especially  well  adapted 
to  the  production  of  fmit,  particularly  the  Bartlett  pear.  h\  the 
valley  alfalfa  yields  5  to  10  tons,  which  is  worth  $10  per  ton;  wheat 
produces  30  to  10  bnshpls  to  tlio  arro ;  sweet  potatoes  yield  300  bushels 
tn  the  acre  and  arc  worth  2  cents  per  poimd;  Bartlett  pears  yield 
500  to  6(10,  occasionally  as  many  as  1,000,  nO-poiind  boxes.  wortl\ 
$1  to  $1.50  per  box,  and  the  net  retums  vary  from  $200  to  $500  per 
acre. 
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The  limits  of  El  Paso  extend  4  to  5  miles  east  of  the  main  portion  of 
the  city,  and  within  these  limits  land  for  irrigation  and  other  purposes 
sella  as  high  as  $1,200  per  acre.  From  6  to  10  miles  down  the  river 
the  land  sells  for  $100  to  $150  per  acre,  and  10  to  12  miles  below  El 
Paso  it  sells  for  $100  per  acre.  The  present  irri<;ated  area,  together 
with  a  large  additional  acreage,  amounting  in  all  to  45,000  acres,  w^ill 
come  under  the  Kio  Grande  project  of  the  Heclamation  Service. 
This  system  of  canals  is  now  under  const  ruc  t  ion. 

The  following  sj'stems,  situated  in  the  Big  Bend  of  the  Rio  Grande, 
are  mentioned  in  a  puhlicsition  of  the  I'.  S.  Gcoliigiral  Survey." 

Systems  in  the  B'i(j  Bt  ml  of  the  Rio  Grande* — The  Cundalereia  ditch 
takes  water  from  the  Kio  Grande  at  a  point  45  mile^  from  Shafter, 
when  there  is  water  in  the  river;  but  ordinarily  the  canal  is  fed  by 
Coyote  Oeek  and  200  acres  are  seized. 

The  Dawson  system,  at  Shafter  (G.  8.  Dawson,  owner),  utilizes  a 
stronj^  spring  to  irri<:ate  a  small  area. 

Del  Kosa  diteh  takes  water  from  the  Rio  Grande,  using  a  low 
diversion  dam  for  the  purpose.  One  thousand  two  hundred  acres 
are  irrigated. 

The  Palvo  Irrigation  Company  has  a  small  diversion  dam  about  10 
miles  aV)ove  Presidio.    iNo  acreage  is  given. 

The  Ernst  and  Lindsey  systems  are  2  small  }>rivate  ditches,  situ- 
ated near  BoquilloK  on  the  Rio  Grande,  in  Brewsti^r  County.  No 
acreage  was  given  for  the  first  system,  but  the  latter  had  30  acres  in 
beans  and  com  in  1002. 

Alamo  and  Leoncito  Creek  systems,  on  iVlamo  Creek,  in  Brewster 
County,  were  in  operation  in  rt02.  ilu-  llrst  of  wliic  li  served  250  acres 
in  mm,  beans,  wlieat,  and  sorglmm  in  11K)2.  Three  small  «litclies, 
irrigating  3  acres  each,  are  mentioned  as  being  taken  from  Leoncito 
Creek. 

The  P<»"1  (liteh,  near  Shafter,  m  :ts  used  to  irrigate  5  acres  m  vege- 
tables and  fniit  in  1002.  the  water  being  derived  fromsprnij^. 

Tiie  Iloosicr  lirothers'  ditches,  near  Dryden,  were  tised  by  Hoosier 
Brothel's  to  irrigate  24  aeres  \vith  water  derived  from  a  spring. 

Jeff  Davis  County  ditches,  along  Limestone  Creek,  irrigated  100 
acres  in  farms  and  gardens  in  1902. 

Templeton  system,  13  miles  northwest  of  Alpine  and  15  miles 
southeast  of  Fort  Davis,  irrigat<'s  an  is-acre  oreliaid,  the  water  being 
derive<i  from  2  sj)rnigs.  Two  miles  above  the  Templeton  ranch  a 
field  of  hay  was  irrigated  directly  from  springs  without  the  use  of 
ditches;  30  acres  were  served. 

The  above  data  are  six  years  old. 

<»V.  8.  Cit'ol.  Survi-y,  W uicr  Svijjjjly  and  Irrig.  rujur  71. 
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LAWS  OOVESVIHG  TS£  COITT&OI.  AHD  USE  OF  WATER. 

On  l""t'l)iuaiy  10,  1852,  the  fourth  Icjjislature  of  the  Siuti*  of  IVxtis 
pa6.st'd  sill  act  (liiK'  ")."),  chap U-r  1,  liii<^iUioii,  Ucviscd  Suitutes,  articles 
to  2988)  piN  in.:  to  commissioners'  courts  the  ri<^ht  to  rej^ulate 
iniLriiiioiL  and  the  niunner  of  coiLst meting  irripition  systems  and 
uppu I  t •  nances  when  the  same  were  situated  outside  of  a  corporation 
liavniix  jurisdiction  over  them.  Further  authority  to  estahhsh  police 
retaliations  and  to  impose  fines  for  abuse  of  systems,  etc.,  was  ^jiven 
by  the  same  act.  Further  authority  to  l(»ase  any  lot  or  subdivisicm 
on  an  irrigation  system  was  driven  in  case  of  tlelimjuency  on  the  part 
of  any  owner  who  failed  to  ])ay  Ids  proportion  of  labor  and  expense 
for  any  pail  of  const mction  or  maintenance  of  the  system.  The 
commLssioners'  courts  were  also  authorized  to  license  private  enter- 
prises and  to  permit  the  damming  of  streams  antl  constmction  of 
camds  for  the  purpose,  provided  that  "the  assurance  and  the  pro|3er 
security  (be)  given  to  the  county,  if  required  by  said  court,  that  no 
injuiy  w  ill  result  to  the  public  health,"  and  providing  for  suits  for 
injuries  to  other  parties  by  reason  of  the  construction  of  the  particular 
irrigation  system.  The  commissioners'  courts  were  authorized  also 
to  permit  the  condemnation  of  the  nccessar}'^  projierty  over  which 
canals,  which  in  their  judgment  were  of  sufficient  importance,  would 
pass,  or  for  the  construction  of  the  necessary  damsi  etc.  In  case  of 
injur)'  to  the  public  health  by  reason  of  lakes  or  other  standing  water, 
the  commissioners'  courts  were  empowered  to  order  the  discontinue 
ancc  of  any  irrigation  system  causing  such  injur>'.  The  courts  were 
authorized  also  to  e-stablish  such  fence  laws  as  were  deemed  necessary 
in  the  several  districts. 

On  August  21, 1876,  the  fifteenth  legislature  passed  an  act  granting 
to  any  "person,  firm,  or  corporation  who  shall  construct  a  canal  or 
ditch  for  navigation  or  irrigation,  in  acconlance  with  the  provisions 
of  this  chapter,"  grants  of  public  lands,  as  follows:  For  a  canal  of  the 
first  class,  which  is  defined  as  one  cariying  a  stream  of  water  of  a 
uiuform  width  of  30  feet  and  uniform  depth  of  5  feet,  8  sections 
of  land — 5,120  acres — for  each  mile  of  canal  constructed;  for  the 
second  class,  those  cariying  a  stream  of  water  of  a  uniform  width  of 
15  feet  and  having  a  uniform  depth  of  4  feet,  G  sections  per  mile;  fo;* 
the  third  class,  those  earn  ing  a  stream  of  water  of  the  uniform  width 
of  9  feet  and  a  uniform  depth  of  3  feet,  4  sections  to  the  mile. 
Canals  or  ditches  not  complying  with  the  conditions  of  the  third 
class,  but  cany  ing  streams  of  water  of  a  uniform  width  of  not  less  than 
6  feet  and  having  a  uniform  depth  of  not  less  than  2  feet,  were  put  in  a 
fourth  class  and  for  their  construction  grants  of  2  sections  per  mile 
of  canal  were  allowed.  Canals  for  navigation  having  a  width  of  40 
feet  and  a  permanent  depth  of  4  feet  were  granted  16  sections  per 
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milo.  (Noto  that  no  mention  is  made  of  tho  curiying  capacity  of 
any  one  of  the  four  classes  of  irrif^ation  canals  or  ditches  named.) 

Under  the  terms  of  this  act  the  governor  was  chained  with  the 
appointment  of  an  inspector  of  canals,  whose  cotnfmnsntion  w  as  fixed 
at  ?2r)  per  mile  of  canal  insjxM-ted,  which  was  to  be  paid  by  the  tirm  or 
corporation  doing  the  building.  The  builder  was  required  also  to 
furnish  a  bond  to  the  commissioner  of  the  general  land  othce  of  the 
State  that  the  canal  would  be  maintained  in  good  condition  for  ten 
years. 

The  foregoing  is  covered  in  articles  2089  to  2905,  inclusive,  which 
artieles.  together  with  article  3001  providing  that  no  subsidy  should 
be  given  for  uiuieeessary  ditches,  were  repealed  by  an  act  of  the 
seventeenth  legislature  on  A])ril  22,  ISX'2.  This  act  also  repealed  all 
laws  or  |)arts  of  laws  granting  subsidies  for  the  construction  of  rail- 
roads. Articles  2996  to  30UU,  inclusive,  of  the  act  <^f  August  21, 
1876,  remain  in  force.  These  elfective  articles  gave  to  irrigation  or 
navigation  companies  a  right  of  way  not  to  exceed  100  feet  in  width 
over  all  j)ublic,  university,  school,  and  asylum  lands,  and  the  use  of 
necessaiy  rock,  gravel,  and  tinilx  r  for  construction  purposes.  Also 
\\w  ri'dit  to  cross  private  lands  by  contract  with  the  owner,  or  by  con- 
denuuition  proceedings.  The  legislature  reserved  the  light  to  contn^l 
the  rates  for  freight  and  passage  and  for  the  water  sui)ply  of  cities 
towns.  Tt  gave  also  to  sur-li  coiui)anies  the  free  use  of  the  waters 
ot  the  rivers  and  streams  of  the  vState,  but  held  the  companies  respon- 
sible to  injure<l  owners  for  all  damages  resulting  from  the  construc- 
tion of  the  navigation  or  irrigatit)n  canal.  The  right  to  cross  highways 
\\]\vn  TKvessary  was  given  also,  but  the  constnicting  companies  were 
re<iuu  etl  to  const  met  and  maintain  all  necessarj'  bridges  for  the 
accommodation  of  tlu^  public. 

By  acts  of  March  H>  and  July  t>,  Is.ssi  (clia])ter  3,  title  o5.  Irriga- 
tion, l{evis(Ml  Statutes)  the  diversion  of  uuapi)i"opriated  runiu'ng 
water  was  a  nt  lior  ize<l  when  foun<l  necessary  for  irrigation,  ])rovi(lecl 
ri])arian  owners  were  not  thereby  (l(*|u-ived  of  water  for  doTuestic  pur- 
poses. Provision  was  unide  fnr  the  a]>]>ropriation  of  public  streams 
for  irrigatitiu.  and  provided  for  the  forfeiture  of  the  right  whenever 
the  water  was  no  longer  used  for  this  fun'iiose.  Kegnrdiug  ]iriority 
of  right  the  act  states:  '*As  between  aj)pro])riators.  ihv  ono  first  in 
time  is  the  one  fi?*st  in  right  to  sucli  (juantit}  of  the  water  oidy  n'^  is 
reasonalily  sulilcient  and  necessary  to  iiiigate  the  land  susceptible  of 
irrigation  on  either  side  of  ditch  or  canal."  The  proces«  of  a])])ropria- 
t  ion  was  veiy  simple  and  consisted  in  tiling  with  the  county  clerk  a 
sworn  statement  setting  forth  ilu'  name  of  the  canal,  location  of  head- 
gat*',  cross  section,  and  capacity  of  the  ditch,  the  name  of  the  stream 
from  which  the  water  was  to  be  taken,  time  of  begimiing  work,  and 
the  names  of  the  owners,  together  with  a  map  showing  the  location 
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of  the  canal.  The  result  was  the  lilin*;  of  some  remarkablo  doruinents, 
some  of  which  claimed  several  times  the  total  dischar<;o  of  tlic  streams 
upon  which  the  canals  were  to  be  located,  and  even  stated  the  dis- 
char^inji^  capacity  at  many  '^square  feet  eveiy  second."  Fortu- 
nalelv,  a  number  of  ilieso  jirojects  never  made  any  substantiai  j^rog- 
ress  beyond  the  filin<:  of  the  documents.  Othei's  necessarily  ])roved 
failures.  The  time  of  l)e<rinninjx  const  ruction  was  fixed  at  ninety 
days  from  the  filinf::  of  the  statement,  and  by  <'oinj)liance  with  the  pro- 
visions of  the  act  the  rl?iimaiit  V  v'njhl  to  the  use  of  water  dated  l)ack 
to  ihf^  timo  of  beginnin«j  eonslruci  i  ii.  It  was  made  unlawful  for  sul>- 
sequent  (  hiiniants  to  deprive  phor  claimants  of  the  use  of  water 
except  for  domestic  purjioses. 

Autiiority  was  p^iven  for  tlie  forinati«>ii  of  irrigation  companies  under 
the  general  incorporation  laws  of  the  State,  and  as  much  as  100  feet 
width  of  ri^diL  of  way  was  granted  across  all  public,  universiiy,  school, 
and  a<yluiii  lands,  and  condemnation  proceedings  authorized  for  the 
acquisition  of  right  of  way  across  private  lands.  It  was  ])nivi(!ed 
that  all  uniLsed  water  should  be  conducted  back  to  the  original  stream 
and  a  crude  method  of  providing  for  the  sale  of  water  was  descril)ed. 
The  right  of  the  legislature  to  control  the  diversion  and  distribution 
of  water  was  reserved,  this  right  to  he  applied  <Mtlicr  l>v  direct  legisla- 
tion or  by  the  creation  of  a  water  commission  having  full  delegated 
powers. 

The  right  to  cross  or  run  along  roads  and  highwaj's  was  given  and 
it  was  a  misch'uieanor  for  any  pei'son  to  injure  any  irrigation  canal, 
well,  or  ajjpurtenancc,  or  to  waste  the  water  therefioiu  or  use  it  with- 
out authority.  Irrigation  coiporations  were  given  the  li^lit  to  ac- 
({uire  lan<l  either  by  ituicbase  or  donation,  or  in  paynicnt  of  stock  or 
water  rights  and  lo  disjjoM'  of  this  at  will,  and  to  Itorrow  money,  in 
seeuritv  for  which  luortgages  on  the  ])ro])erty  of  the  coni))any  would 
be  ir*^ul.  Alst)  the  right  to  issue  bonds  was  ^Mven.  It  was  piovidcd, 
however,  that  all  lands  acquired  l)y  such  a  company,  except  such  as 
were  n-.  ti  for  the  construction  and  maintenance  of  the  system,  should 
he  alienated  within  lifteen  yearv  of  their  acipiisition  t>r  be  subject  to 
juilicial  forfeiture.  iVil  conlhcting  laws  or  parts  of  laws  were  re- 
pealeti  by  this  act. 

The  following  discussion  of  the  legislative  act  of  1895  wtus  prepared 
by  Judge  W.  H.  \\  il.^on.  of  Houston,  whose  experience  in  eonne<'tion 
with  litigation  afTecting  irrigation  renders  him  es])ecially  well  pre- 
i>ared  to  emphasize  the  essential  features  of  the  legal  status  of  irriga- 
tion in  Texas: 

The  in-'-t  imnuMant  .-tatiito  ifi  the  State  ut  T«'xa-H  f«>tnif!  in  ffinplcr  2,  titlr  (iO. 
of  the  Itcvisod  Suiutt't*:  .\riieh'  3115  <h'clar<'s  the  uiia|)i)roprial»'(l  wali  rs  oi  ihe 
ordinary  flow  or  underflow  of  every  flowing  river  or  uatuml  stream  and  the  fflorm 
or  tain  wateis  of  every  river  or  natural  stream,  canyon,  ravine,  depression,  or  water- 
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fhf'd  witln'n  thosp  portions  of  the  8iate  of  Trxat*.  in  which  by  reason  of  the  xmujjitient 
raitijall  or  by  raiMon  of  the  irregularity  of  Ute  raiu/all  irrigation  is  beneficial  /or  agricultural 
pnrpo$e»  to  be  the  property  of  the  public  and  subject  to  spptu^Tiatioii  for  the  iiaee 
and  puiposes  named  in  the  statute.  By  articles  3116  and  3118  it  is  provided  that 
■urh  waters  may  be  appropriated  for  the  purposes'  of  irripation,  raining,  milling,  and 
con>'tnK  ttoti  f^f  wnterworks  for  riiics  and  towns  and  ntock  raining  in  »wh  ctionsof 
the  Stale,  by  arlide  3117  it  i«  provided  that  f^iuh  waters  shall  not  be  diverted  for 
the  purposca  named  "to  the  prejudice  of  the  rights  of  the  riparian  owner  without  his 
consent,  except  after  condemnation  thereof  in  the  manner  provided  in  the  act.7 
By  article  3119  it  is  provided  that  as  between  the  appropriators,  the  first  in  time  is 
first  in  right. 

P>y  iinif  li'  ni*_*0  it  i«  provid(»d  that  "c  v<^ry  jx  rwin.  ror|>oratinn.  or  a*soriation  of 
pt!m)mi  wi»o  Imve  constructed  or  uiay  herealier  l  ua^iruct  any  liitch.  canal,  reservoir, 
dam,  or  lake  for  the  purposes  named  in  tlus  chapter,  and  taking  the  water  from  any 
natumi  stream,  stomge  reservoir,  dam«  *or  lake,  shall  within  ninety  days  after  com- 
mencfmont  of  fuch  construction,  fil<'  and  cau.'^e  to  be  recorded  in  tlie  ofTi.  i»f  the 
county  clerk  of  the  county  where  the  head  gate  of  mch  ditch  or  cannl  may  be  .Kituatnl 
r»r  fn  which  said  county  may  be  attached  for  judicial  purpofj«"<.in  a  wi  ll-bnund  bfv>k  to 
be  kept  by  8ai<i  clerk  for  that  purpose',  a  sworn  statement  in  wTitiug  showing  a[)proxi- 
mately  the  number  ol  acres  of  land  ttiat  will  be  irrigated,  the  name  of  such  ditch  or 
canal,  the  point  at  which  the  head  gate  thereof  is  situated,  the  size  of  the  ditch  or  canal 
in  widtb-and  depth,  an<l  the  carrying  capacity  thereof  in  cubic  fe<  t  per  wcond  of  time, 
the  name  of  said  ylr(»am  from  which  said  water  is  taken,  the  time  \\1h  ii  the  work  was 
commenced,  the  name  of  the  owner  or  owners  thereof,  together  with  a  map  Phowing 
the  route  of  such  ditch  or  canal;  and  when  the  water  i^  to  be  taken  from  a  reservoir, 
dam,  or  lake,  the  statement  above  fntmdod  tor  shall  show  in  addition  to  the  ditch 
and  other  things  provided  for,  the  locality  of  the  proposed  dam,  reservoir,  or  take, 
giving  the  nanieH  or  numbers  of  the  Surveys  Upon  which  it  i.'^  to  be  located,  its  h<  >!<ling 
capacity  in  nihic  feet  of  water,  the  nr  ren'je  and  surface  feet  of  land  that  will  he 
rnvered.  and  tlie  limit.**  of  furh  luk<'.  refservoir.  or  dam,  and  the  area  of  the  watershed 
from  which  the  storm  or  rain  water  will  be  collected." 

Article  3121  provides  thai  by  compliance  with  the  provisions  of  article  3120  the 
claimant's  right  to  the  use  of  Uie  water  relates  back  to  the  time  when  the  work  of 
excavation  of  eonsti  k  uuri  commenced. 

Artirlf  3122  provides^  that  "any  perjon.  Ilrrn.  a^sociatittn  of  per«or}«.  or  rorporation 
may  acquire  the  right  to  appropriate  i«ir  uriiratinn  purpo«»-«;  ihr  unappropriated 
waters  of  the  ordinary  flow  or  underflow  of  every  running  or  tlowiug  riv<T  or  nulural 
Stream,  and  the  storm  or  lain  water  of  every  river  or  natuial  stream,  canyon,  ravine, 
depression,  or  watershed  within  those  portions  of  the  State  referred  to  in  article  3115, 
by  filing  a  sworn  statement  in  writing  to  be  re<"ordod  as  providcil  in  article  3120, 
declaring  hi^  '>r  intention  of  appropriating  !*uch  w:Ui  i  Sai  l  statement  *-'hall  al=^ 
»h<>w  approxunateiy  the  number  (jf  jc  i'  -  "f  land  prof>()f<e<i  to  be  iniu'atetl,  the  name 
of  hueh  ditch  or  canal,  the  jxnnt  at  wiiich  the  head  giite  thereof  will  lie  situated,  the 
size  of  the  ditch  or  canal  in  width  and  depth,  and  the  carrying  « a})acity  thereof  in 
cubic  feet  per  second  of  time,  the  name  of  the  person,  firm,  association,  or  corporation 
appropriating  such  water,  the  name  of  the  Ptreatn,  and  shall  attach  to  such  stat>  ni*  nt 
•  a  map  •»h<»\vifitr  approxiinafi  Iv  the  propo-^ed  r  ■  if  ^iieh  ditch  or  eatud;  and  whrn 
th<'  water  w)ught  to  in-  appiopriated  or  accpiired  i>  ^tor^n  or  nun  water.  th<^  statement 
above  required  shall  show  or  describe  al."*o  the  locality  of  the  proposed  dam,  reservoir, 
or  lake  by  giving  the  names  or  numbers  of  the  surve>  s  upon  which  it  is  to  be  located, 
and  approximately  the  following,  that  is  to  say,  its  holding  capacity  in  cubic  feet 
of  water,  the  acreage  of  land  that  will  he  rovercd.  and  the  area  of  the  wat^shed  from 
which  the  storm  or  rain  wnfff-^  will  folhrti  !'  p'-i'>\'itlt"|,  any  person.  a««^ciation 
oi  persons  or  corporation  who  has  heretofore  had  a  survey  made  of  the  proposed  route 
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of  bia  or  its  ditch  ehall  have  a  preference  right  at  any  time  within  ninety  days  from 
the  time  this  ch^tw  flhftll  take  effect  to  file  the  statement  hereinbefore  required  for 
theappropriaticmof  water.  Within  ninety  days  next  after  filing  of  said  statement 

the  party  or  corporatim  claiming  the  riirht  to  appropriate  the  tiater  shall  begin  actual 

constructinn  of  thv  proponrd  ditoh,  raiuil,  dain.  Uikf%  or  reservoir,  and  shall  prosecute 
the  work  thereon  diliK'f'Utly  and  coniinuou^l}'  to  ctmiplciinn." 

Article  3123  provides  that  by  "compleiiou  "  ia  meant  the  conducting  of  the  water 
in  the  main  canal  to  the  place  of  intended  use.  Article  3124  provides  that  the  perBon 
or  corporation  who  has  appropriated  such  waters  in  accordance  with  the  statute 
shall  be  entitled  to  the  exclusive  use  except  that  an  owner  whose  land  abuts  on  a 
ntnninp:  ptroam  inay  tiw  such  water  therefrom  as  may  bo  ncrofisary  for  domestic 
purpoHes,  and  exftpt  t  hata  person  owning  land  on  tho  wattr.-^lK'd  from  which  the  waters 
were  collected  may  construct  such  dams,  etc.,  as  are  necet«ary  lor  the  storage  of  water 
for  dimutic  purposes.  By  article  3125  it  is  provided  that — 

'Torponations  may  be  farmed  and  diartered  under  the  provisions  of  this  chapter 
and  of  the  general  corporation  laws  of  the  si  ir.  "  of  Texas,  for  tli<'  purpose  of  construct- 
in?,  maintainintr,  nnd  operating  canal.-,  diirhcs,  flnmoH,  feeders,  laterals,  reHer\'oirs, 
dams,  lakca,  and  wells,  and  of  conducting  an»l  iransterring  water  to  ail  persons  entitled 
to  the  same  for  irrigation,  mining,  milling,  to  cities  and  towns  for  waterworks,  and 
for  stock  ndsing,  and  for  the  purpose  of  biulding  storage  reservoirs  for  the'  cdlectlon 
and  storage  of  water  for  the  purposee  before  mentioned.  All  such  corpoiatione  shall 
have  full  pow(>r  and  authority  to  msko  contracts  for  tho^le  of  permanent  water  rights, 
and  to  have  the  same  w^rured  by  li(  on  the  land  or  otherwise,  and  to  lease,  rent,  or 
e;ln  rwisc*  dispose*  of  ilie  water  controlled  by  such  corporation  lor  such  iLiue  as  may 
be  agreed  upon,  and  in  addition  to  the  lieu  on  the  crops  hereinafter  provided  for, 
the  lease  or  rental  contract  may  be  secured  by  a  lien  on  the  land  or  otherwise.  All 
penoDS  who  own  or  hold  a  posBcsnoay  right  or  title  to  land  adjoininjg  or  contiguous 
to  any  diic  h,  flame,  or  lateral  constructed  and  maintained  under  the  provisions 

of  this  chalkier,  and  who  shall  have  secured  a  right  to  the  use  of  wafer  in  «aid  canal, 
ditch,  llurne.  latornl.  roporvoir.  dam.  or  lake,  shall  be  entitled  to  be  supplied  from 
such  cuual,  ditch,  llumc,  lateral,  dam,  or  lake,  with  water  for  irrigation  of  such  land, 
and  for  mining,  milling,  and  stock  raising,  in  accordance  with  the  terms  of  his  or  their 
contract;  provided,  that  if  the  person,  association,  or  corporation  owning  or  controlling 
such  water,  and  the;  person  who  owns  or  holds  a  possessory  right  or  title  to  land  adjoining 
or  contiguous  to  any  canal,  ditch,  flume,  or  lateral  constmcted  and  maintained  under 
the  proNisions  of  this  chapter,  fail  to  a>?ree  Ufwn  a  price  ft)r  a  permaiu  at  water  right, 
or  for  the  use  or  rental  of  the  necessary  water  to  inri^te  the  land  of  such  person  and 
for  mining,  milling,  and  stock  raising,  such  person,  firm,  association,  or  corporation 
shall,  nevertheless,  if  such  person,  association,  or  corporation  has  or  controls  any 
water  not  contracted  to  others,  furnish  the  necessary  water  to  such  person  to  irrigate 
his  lands,  and  for  mining,  milling,  and  stock  raising,  at  such  prices  a"  may  be  rejwonable 
and  just;  proWded,  further,  that  in  case  of  shortage  of  water  from  drought,  accident,  or 
Other  cause,  the  water  to  be  distributcnl  shall  be  divided  among  all  consumers  pro  rata 
according  to  the  amount  he  or  they  may  be  entitled  to,  to  the  end  that  all  shall  eufifer 
alike,  and  preference  bo  given  to  none.  The  .sale  of  tli.  permanent  water  right  sliall 
be  an  easement  to  the  land  and  pass  with  tht;  title  thereof,  and  the  owner  thereof  shall 
be  entitled  to  the  u-^e  of  the  water  upon  the  terms  provided  in  his  or  their  contract 
with  such  person  or  corporation,  or  in  case  no  contract  is  cntere<l  into,  then  at  just 
and  reasonable  prices.  Any  instrument  of  writing  providing  a  permanent  water 
right  shall  be  admitted  to  record  in  the  same  manner  as  other  instruments  relating 
to  the  conveyance  of  land.'* 

Article  3126  qmnts  to  the  corporations  and  associations  named  in  prece<lin<;  article 
a.  rii'hi  of  way  over  public  lands  and  grants  tight  of  eondentnation  of  aright  of  way  and 
iuud  lor  reservoirs,  etc.,  on  and  over  the  lands  oi  privuio  pennons. 
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Article  3128  provides  a  mode  of  crossing  roads  and  highways  with  canals.  By  arti- 
cle 3130  it  18  pfovided  that  the  penon,  cofporatum,  etc.,  who  leaaes  or  rents  the  water 
to  any  pemon  or  corporation  owning  lands  subject  to  imjgation  ' '  shall  have  a  preference 
lien  superior  to  ovory  otluT  lion  upon  the  ciop  or  crops  raised  upon  the  lands  thus 
irrigated  under  such  lease  or  control.  " 

By  article  3131  it  is  provided  that  a  c  orporation  organized  for  the  purpose  ot  irrigation 
shall  have  the  right  to  acquire  lands  by  donation  or  purchase,  or  in  payment  of  stock 
or  water  rights,  and  to  hdd  and  dispose  of  such  land  or  other  property  and  to  bonow 
money  fur  iii<  <  onstniction  and  maintenance  of  its  ouiab,  resor\'oirs,  etc.,  and  may 
inpiic  bonds  iirul  mortgage  its  corporate  and  other  property  and  francIiL-^e.^  to  Horure 
the  {)aynient  of  any  debts  rontmctod  for  mine;  provided  that  all  lands  at  quire<i  hy 
said  corporation,  except  such  m  are  used  for  the  construction,  maintenance,  and  opera- 
tion of  said  canals,  ditches,  laterals,  feeders,  reservoim,  dams,  lakes,  and  wells,  shall 
be  alienated  within  fifteen  year*  from,  the  date  of  aequmng  eaid  tandtt  or  be  eubjeU  to 
jiuUdalforfeilvre. 

By  article  641  (poction  23)  of  the  re\i.sed  ptatutefc,  private  corporations  may  be 
formed  for  the  construction,  maintenance,  and  oi>oration  of  dam?,  rr»«orvoir!<,  !ako«», 
wells,  canals,  flume««,  laterals,  and  other  necessary  appurtenances  for  the  purpose  ot 
irrigation,  navigation,  milling,  mining,  stock  raising,  and  city  waterworks. 

There  are  other  provisions  of  the  statute  law  of  Texas  affecting  irrigation,  but  they 
main! y  concern  details.  The  above  are  the  more  important  «t  at  u  t  and  those  under 
which  the  large  irrigating  oorpccations  are  organized  and  operating. 

In  Aprilj  1905,  the  twenty-nmth  legislature  passed  an  act  ^'to  pro- 
vide for  the  organization  and  goYemment  of  irrigation  districts,  and 
to  provide  for  the  acqtusition  or  construction  thereby  of  worlu  for 
the  irrigation  of  the  lands  embraced  within  such  districts,  and  to 
issue  bonds  in  payment  therefor,  as  authorized  under  the  constitu- 
tion, and  also  to  provide  for  the  distribution  of  water  for  irrigation 
purposes,  and  to  furnish  water  for  mechanical  purposes;  and  grant- 
ing to  such  irrigation  district  the  right  of  eminent  domain.'' 

This  gives  in  detail  the  method  of  organizing  such  districts  under 
direction  of  the  commissioner's  court  of  the  county  in  which  such 
district,  or  the  grenter  portion  thereof,  may  lie.  A  petition  signed 
by  a  majority  of  the  hoklers  of  title  in  the  proposed  district  is  first 
presented  to  the  commissioner's  court,  ami  if  the  court  decides  that 
the  case  comes  within  the  provisions  of  the  act  an  election  is  ordered 
within  the  boundaries  of  the  proposed  district.  If  two-thirds  of  the 
votes  cast  by  legally  qualified  voters,  who  at  the  same  time  are 
resident  property  taxpayers  in  the  district,  are  in  the  affirmative,  the 
court  enters  an  order  to  the  (  fleet  that  the  district  has  been  organized. 
At  the  same  time  that  the  above-named  election  is  being  held  a 
board  of  directors,  an  assessor,  tax  collector,  and  treasurer  are  chosen 
also,  and  it  is  the  duty  of  these  officers  to  conduct  the  business  affairs 
of  the  district.  This  act  covers  25  printed  pages,  mostly  relating  to 
details  of  organization,  sale  of  honds,  assessment  and  collection  of 
taxes  for  the  construction  and  maintenance  of  the  district  oi^aniza- 
tion  and  irrigation  system,  etc.,  and  is  too  extensive  to  be  summarized 
here.   Section  92  of  the  act  provided  that  this  statute  shall  not 
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repeal  any  existing  stfttutes  not  inconsistent  with  this  art,  and  that 
none  of  the  provisions  of  it  shall  be  construed  as  applying  to  water 
secured  from  wells. 

In  1907  the  thirtietli  legislature  passed  an  act  authorizinii;  the 
org^anization  of  drainage  districts  along  liiie.s  somewhat  similar  to 
those  of  the  1905  irrigation  act,  at  least  as  to  organization  and  issu- 
ance of  bonds,  but  proviiling  a  different  method  fur  the  collection  of 
taxes,  and  differing  in  some  other  details.  This  act  wa.s  intended 
primarih'  for  the  relief  of  the  coastal  areas  which  for  to])ogiaphic 
reasons  were  delicient  in  natural  drainage.  It  has  application,  how- 
ever, to  irrigated  areas  where  there  is  danger  of  waterlogging  the  soil. 
At  Barstow  such  a  drainage  district  has  been  formed  for  the  relief  of 
lands  irrigated  by  water  from  the  Pecos  Kiver. 

THE  SETTLEMENT  OF  LANDS  UNOEB  lEBIGATION  SYSTEMS. 

The  State  covers  so  large  an  area  and- the  climatic,  topographical, 
and  other  natural  conditions  are  so  varied,  and  the  rainfall  so  variable 
and  so  differently  distributed  seasonally  in  portions  of  the  State  that 
it  IB  impossible  to  give  average  values  of  the  labor  and  expense 
necessary  on  the  part  of  the  settler  to  prepare  the  land  for  water  and 
to  establish  a  home  which  would  even  approximately  apply  to  all 
sections,  even  for  the  same  character  of  crops.  It  has  been  thought 
best,  therefore,  to  insert  the  estimates  of  parties  on  the  ground  in 
each  description  of  an  existing  or  projected  irriga  t  ion  system,  wherever 
such  data  could  be  obtained.  While  some  of  these  are  mere  guesses, 
others  are  carefully  mad(^  by  competent  irrigation  men  and  the  inquirer 
must  judge  of  the  value  for  himself.  In  most  sections  of  the  State 
labor  is  scarce  and  the  daily  wages  quite  variable.  Along  the  Mexican 
border  labor  can  be  secured  at  small  cost,  generally  about  50  to  62.5 
cents  per  day  without  board.  In  the  central  and  east  mi  portions 
of  the  State  as  much  as  $1.50  per  day  is  frequently  paid,  tliough  gt  ii- 
erally  $1  per  day  or  leas  would  cover  ordinary  conditions.  The 
higher  price  is  generally  paid  during  cotton-chopping  season,  when 
every  day  counts. 

COST  OF  CLEARING  AND  PREPABING  LAND  FOR  IRRIGATION. 

The  cost  of  preparing  land  for  cultivation,  either  with  or  without 
irrigation,  can  not  be  given  so  as  to  represent  a  reasonable  average 
for  the  whole  State  because  of  the  wide  variations  in  natural  con-<, 
ditions.  The  cost  per  acre  for  clearing  in  timbered  regions  may  be 
ofiset  by  the  value  of  the  timber  in  some  locaUties,  while  in  others 
this  must  bo  burned  to  remove  it  from  the  ground.  With  many 
mcsquite  roots  to  be  grubbed  out,  the  cost  in  some  sections  may  be 
$10  or  more  per  acre  for  this  alone.  No  attempt -is  made  here  to 
estimate  average  costs  of  this  character,  and  the  inquirer  is  referred 
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to  the  aiiswors  ^'wou  under  the  descriptions  of  existing  and  pro- 
joctiMi  irn«i;iilion  systems.  The  lollowiiig  tost  of  clearing;  and  prc- 
pnrine  Imid  was  the  actual  cost  for  a  tract  near  Mercr<lc>,  and  is  a 
fair  ii\craiie  of  the  cost  of  such  work  in  the  liio  Grande  \  alley; 

CleuriiiR  IuikI  of  tinitx'r; 

Con  I  ruct  price  per  acre  oi  clearing  timber  and  briuih. . .  |10. 00 
Extras— 

('Utting  timber  into  cord  vood,  5  cords  at  37.5 


cents  per  cord   1. 88 

Cuttinj^  tiinl)er  into  p<it^(H,  25  posts  at  2  cents  each.       .  50 

Ctittintj;  limhcr  into  railroad  tiee,  1  tie  per  acre, 

at  20  cento  20 

 $12.58 

Returns  from  nalo  of  timber  per  acre: 

5  fordn  of  wood   o.  00 

25  {>oj<tfl   3.  75 

1  railroad  lie  50 

 9. 25 

Actual  cost  of  rloarinj?  timber   3.  33 

Cost  of  deariiig  land  of  roots. — In  clearing  the  ground  of  roots  a 
man  and  team  can  plow  2  acres  per  day.  The  following  were  the 
prices  paid  in  this  work  per  day; 

Man   $0,625 

2-hor.s<"  f'^m  :ind  wniron   I.  250 

PInw'itii;,  itniiii  and  man   2.  500 

Uakin^'  and  Imuliug  bruhh,  2  im-n  and  touni   2.  500 

m 

Tcital   0  875 


First  plowing;: 

Pl.twin-   $2.  .50 

( iriii-!>i:i'_' rM.'t-.  5  rticii   3.15 

ri«  kin^  u{>  rt.M)(s,  niuu  and  wag4iu   1.87 

St't  uud  ])liAving: 

riowinj;   2.  fiO 

(inibbin;;  roots,  3  men   1.90 

Pu  king  up  roots,  man  and  wiq^n   1.88 

Tliird  n!' nving: 

Piouint,'   2.50 

Cluunng  ruut.-^,  2  men   1.  25 

Pickin;;  up  roots,  man  and  team   1. 87 


Total  l..r  2  acn-s   19.42 

TotaHor  1  acri.'   9.71 

Cast  of  preparing  land  /or  irrigation. 

Man  and  l<rain  with  8huart  grader  or  leveler,  2  days  97. 00 

Two  ni«  II.  (>  Iir<iso*«,  and  i^rader building levcee*,  §  day   2  00 

liuildinK  1  mile  of  ditch   5. 00 


Total   14. 00 


(  'k-uraniiiuubcr,  root.-;,  and  prepuriuf^  ior  m  igaLiuu   27.04 
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FBIHCIPAI  ntBIOATED  CBOPS. 

RICE. 

In  growing  rice  under  irrigation  one  man  can  handle  approximately' 
100  acres  up  to  Imrvest  time.  If  ho  is  just  settling  on  a  leased  rice 
farm  about  $2,000  in  money  will  hv  necessary  to  piirrliase  teams, 
tools,  seed,  etc.,  to  employ  additional  labor  from  time  to  time,  and 
to  maintain  his  family  until  the  first  crop  is  harveste<l.  Many  have 
made  a  success  with  less  capital,  while  others  have  failed  with  more. 
Reliable  men  are  ofttMi  able  to  start  with  comparatively  nothing 
by  securing  advances  from  merchants  or  landowners,  but  anyone 
not  known  in  the  community  would  find  it  diflicult  to  secure  these 
advances;  even  by  offering  to  mortgage  his  stock  or  crops. 

The  following  estimate  of  the  cost  of  producing  rice  and  the  net 
returns  was  made  by  W.  L.  Rockwell,  of  the  Ollice  of  Experimrnt 
Stations.  This  estimate  iis  based  on  figures  obtained  from  a  number 
of  successful  growers  and  is  a  fair  statement  of  \ho  cost  and  returns 
under  ordinary  conditiotLs.  The  average  yield  is  10  barrels  per  acre 
and  can-  be  increased.  The  net  returns  can  be  increased  25  per  cent 
or  more  !)y  intensive  cultivation.  The  average  price  is  $3.50  per 
barrel.    The  cost  per  acre  of  producing  and  marketing  are  itemissed 


as  follows: 

Plowing   $l.fiO 

Seed  :   1.25 

Sowing  75 

Cultivation   4.50 

Building  le    1.50 

Irrigation  :   6.60 

Harveeting   6.00 

Marketing   2. 00 

Rent   6. 25 


Total  ;.  27.26 

Average  net  returna  per  acre   7. 75 


BEAKS. 

The  follo^ring  figures  as  to  the  cost  of  raising  beans  in  the  lower 
Rio  Grande  irrigated  area  were  fiiriii>lied  by  W.  A.  McNeill,  secretary- 
treasurer  of  the  Santa  Maria  Irrigation  Company: 


Preparing  land   96. 00 

Seed ,  1  buflhel  per  acre   4. 00 

Planting  50 

Irriiliting,  four  tiinw,  at  ?1  cnc  h   4.  00 

Uarvesting,  average  of  200  buH^iols   20.  00 

Basketa,  200,  at  16  cents  each   32. 00 

Marketing^hauling,  commMsion,  etc   50.00 

Total   J  1.^.50 
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The  average  >  ield  is  200  bushels,  and  a  conflerrative  average 
selling  price,  $1.25  per  bushel,  gives  a  gross  return  of  $250  and  a  net 
return  of  $134.50  per  acre.  Mr.  Rockwell,  however,  states  that  at 
the  time  he  was  in  the  district — ^April  or  May,  1908 — beans  were 
selling  at  $3.50  per  bushel.  During  May  nonirrigated  beans  were 
being  slii])|>e(I  out  of  Hempstead,  Waller  County,  at  about  the  same 
price. 

AI^ALFA. 

One  of  tho  })('sl  paying  (•rf)j).s  thrown  inult'r  irrifjalion,  and  in  ^vnie 
loculilit's  without  it,  is  iilfulfa.  Under  fuvoiablc  ciinuitic  coiiditioiL», 
as  in  t!ie  Pecos  \  ailtjy,  it  need  not  be  replanted  oftciior  than  once  in 
ten  or  twelve  years.  Tlie  number  of  cuttings  vary  from  foui*  to  I'ight 
per  season,  the  second  cutting  usually  being  heaviest.  The  average 
yield  per  cutting  for  a  go<»d  .^t  and  is  1  ton  per  acre  and  the  selling  price 
varitks  from  §8  to  $16  per  Ion  of  baled  hay,  the  averu«;e  being  ordinaiily 
between  $10  and  $12.  The  cost  of  })rochi(  l ion,  including  baling  and 
iiiiuiing  to  a  shipping  ))oint,  niaj^  be  })iit  al  $2U  to  $30  per  acre  as  an 
average.  ^\lien  grown  under  iriigntion  the  croj)  does  better  if 
thoioiigbly  disked  after  each  ii  r  igalion.  Tlie  same  pi  inciple  appUes 
to  nonirrigateil  alfalfa,  the  disking  following  the  ruins. 

John  Clo.sner,  of  11  it! algo- County,  does  not  make  an  itemized  esti- 
mate of  costs  or  returns,  but  states  that  five  to  seven  cuttings  per 
season  are  obtained  from  alfalfa  lands  on  the  lower  Kio  Grande,  and 
if  these  yield  as  much  as  1  ton  per  cutting  it  is  not  diflicull  to  figure 
large  profits.  The  question  of  freight  rates  and  the  distance  to  the 
nearest  market  should  be  carefully  considered,  however,  before  going 
in  for  a  crop  of  this  or  any  other  kind. 

R.  E,  Smith,  of  Sherman,  Grayson  County,  who  it  is  estimated  has 
1,400  acres  of  alfalfa,  and  has  been  given  the  title  of  ''alfalfa  king," 
was  asked  for  an  estimate  of  the  area  planted  to  alfalfa  in  the  State 
during  1008.  He  writes  that  he  was  unable  to  make  such  an  estimate 
for  lack  of  data.  He  raises  alfalfa  successfully  without  irrigation,  but 
is  fortunately  situated  as  to  the  seasonal  distribution  of  rainfall. 
Among  other  things  he  states  in  his  letter:  ''I  believe,  however,  that 
it  will  be  found  that  there  is  not  so  much  water  needed  for  alfalfa 
after  all  when  the  meadows  are  properly  cared  for."  He  believes 
that  by  harrowing  and  proper  cultivation  of  the  meadows,  and  the 
maintenance  of  a  good  mulch  on  the  ground  the  soil  moisture  can  be 
conserved  and  irrigation  dispensed  with,  though  where  the  best 
results  are  to  be  attained  water  at  the  proper  time  is  essential.  He 
estimates  that  his  extensive  meadows  will  average  5  to  6  tons  per 
annum,  one  of  the  cuttings — after  the  fiist  and  before  the  last — ^being 
reserved  for  seed.  He  states  that  this  seed  brings  $9  to  110  per  bushel 
and  the  yield  will  run  2  to  6  bushels  per  acre.  Furthermore,  the 
straw  from  this  cutting  will  more  than  pay  the  expense  of  harvesting 
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«nd  thrashing  the  seed.  The  selling'  price  of  alfalfa  at  the  railroad 
station  at  Sherman  varies  from  about  $12  to  $15  per  ton.  Mr.  Smith 
sells  his  bright  hay  during  the  early  part  of  the  season,  reserving  the 
discolored  hay  for  home  use  and  for  sale  in  winter  when  it  is  scarce, 
and  he  usually  gets  as  much  for  the  discolored  as  for  the  bright  hay. 

Mr.  Smith  states  that  by  plowing  Johnson-grass  land  during  July 
and  August  a  good  seed  bed  for  alfalfa  is  secured  and  most  of  the 
Johnson  grass  is  killed,  and  if  a  good  stand  of  alfalfa  is  secured  the 
remaining  Johnson  grass  will  be  effectively  controlled.  He  believes, 
moreover,  that  about  half-and-half  alfalfa  and  Johnson  grass  make  a 
better-balanced  ration  than  alfalfa  alone. 

VBGETABIiES  AND  TRUCK. 

On  the  lower  Rio  Grande  Valley,  as  in  the  rice  district,  tlie  new 
settler  will  need  $2,000  in  cash  or  credit.  The  area  one  man  can 
manage  depends  upon  both  the  man  and  the  crop  grown.  Truck 
requires  much  labor  and  often  one  man  can  tend  but  5  acres,  or  even 
less.  The  average  cost  of  producing  and  marketing  cucumbers  will 
run  from  $96  to  $100  per  acre.  The  average  crop  is  about  200  bushels 
per  acre,  although  425  bushels  have  been  raised.  The  average  price 
is  $1  per  bushel  and  the  average  net  return  is  approximately  $100 
per  acre. 

The  following  cost  data  for  onions  was  furnished  by  E.  C.  Dustin, 
of  Mamie,  Tex.,  a  station  on  tho  St.  Louis,  Brownsville  and  Mexico 
Bailway,  about  60  miles  above  Brownsville: 


Cost  uj  growing  a  crop  of  WtwnM, 

Rent  of  1  acre  of  land.....   $12. 00 

Preparing  1  acre  tA  land  lor  planting   7. 60 

Cost  of  onion  tela,  from  seed  bed   2. 00 

Tran^plaQting  about  130,000  plants  to  the  acre   15. 00 

Irrigating     6. 00 

Cultivating'  ('iirht  or  nine  times  at  tiO  cents  to  75  cents  each   G.  00 

Topping   8. 00 

Plowing  and  picking   3. 60 

Sorting  and  cfating   4. 60 

Crates,  about  400  to  the  acre,  at  18  cents  eacll   72.  00 

HatiHnp:  to  railroad  (3  miles)   (5.  00 

Frcif^'lit  and  commisfiion   2.S.  00 

lutere~'t  on  $75  at  8  per  cent   (i.  00 

Total   17(i.30 


The  average  yield  was  given  as  400  bushels  and  the  average  price 
at  $1  per  bushel,  leaving  a  net  return  of  S223.50  per  acre.  During  the 
season  of  1908  onion  growers  in  the  vicinity  of  Laredo  suffered  severe 
losses  because  of  the  excessive  use  of  water  followed  by  a  couple  of 
heavy  showers  just  after  the  last  irrigation.  These  caused  the  onions 
to  grow  to  unusual  size,  but  on  account  of  the  excess  of  water  con-* 
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tained  they  would  not  stand  shipment  satisfactorily,  and  perhaps  25 
per  cent  of  the  crop  was  lost.  The  consequences  may  prove  ulti- 
mately to  be  beneficial,  however,  as  the  contemplated  acreage  for 
next  season  was  so  much  in  excess  of  that  for  1908  that  it  would  have 
been  difficult  at  the  present  time  to  have  procured  a  satisfactory 
market  for  the  yield. 

FXmiW  DEVBLOPMBHT  IV  IBBieATED  FASMITO. 

Between  San  Antonio  and  the  Kio  Grande  lie  25,000,000  acres  of 
land,  at  least  three-fourtlis  of  which  will  produce  good  crops.  Through 
the  Trinity,  Brazos,  Colorado,  Guadalupe,  and  Rio  Grande  20,000,000 
acre-feet  of  water  annually  flows  to  the  Gulf,  which  is  lost  so  far  as 
Texas  land  is  concerned.  Besides  this  there  are  several  small  streams, 
as  the  San  Antonio  and  Nueces  rivers,  which  carry  quite  a  volume 
during  the  early  ])ortion  of  the  season.  To  this  is  to  be  added  the 
artesian  and  shallow-well  supply.  In  larp:c  sections  of  the  northern 
and  western  parts  of  the  State  the  same  unused  supply  is  available 
in  a  somewhat  smaller  amf)iint. 

Tt  Ls  impossil)Io  to  even  approximately  forcca.«^t  the  future  of  irri- 
gated farniiii;^  in  Toxa.s,  bccauso  »if  tho  ^jroat  arra  of  the  State  and 
the  hx  al  vuriatioiis  iu  climatic  and  otlier  natural  condition.s.  Already 
there  are  upward  of  400. ()()()  acres  and  ]>os.sihly  as  much  as  .500, 000 
acres  under  irrigation,  and  otlier  systems  of  vast  ])roportions  are  now 
in  process  of  construction,  besides  minibers  of  small  j)roject8.  On 
the  lower  Uio  (irainlc  (lcveIo])ment  on  a  larire  scale  is  now  most 
active,  and  it  is  cstiiuate<l  that  when  the  sjT^tems  now  iu  process  of 
construction  are  eompleted  it  will  he  possible  to  serve  180,000  to 
2t)().(H)0  acres  or  nu)re  in  that  vicinity  alone.  On  the  Sontiiern 
l*a(  ilic  Railway  Comj)aiiy's  ''Rico  Belt"  map,  David  M.  Duller 
estimates  tluit  100  canal  s^-stems  in  Texas  listed  on  tliat  maj>  are 
capable  of  eoveriiij:  ultimately  nearly  1,200,000  acres,  but  this 
includes  the  I^rf>wnsville  reii:ion  and  olhei's  not  now  devoted  to  rice 
<ulture.  It  docs  not,  liowcver,  cover  the  irrigation  from  wells  in 
(he  coiislal  rcLrion,  nor  ihe  central  or  western  districts.  If  one  may 
judaic  by  present  development,  it  is  ])ossibl»'  that  the  area  now  irri- 
gated may  be  more  than  doubled  within  the  next  ten  years.  Many 
times  this  area  w  ill  doubtless  be  developed  in  the  State  event  M;il!y, 
pro\  i(lrd  the  rerpiircd  amount  of  water  can  ])e  conser^'cd  in  the  arid 
and  seiiiiarid  |>ortions,  and  even  in  tlie  humid  and  senuiiumid  dis- 
tricts the  use  of  water  will  ^aadually  be  extended,  not  only  for  rice 
cultivation,  but  for  the  assistant c  it  will  render  in  fruit  and  truck 
groA\inL'.  and  even  in  the  cultivation  nf  staple  crops.  Tn  such  cases 
irnLfaiioii  will  serve  as  a  species  of  insurunc*^  a;,'ainst  periods  of 
drouglil,  even  th<ni*rh  the  normal  rainfall  be  suliieient  ordinarily  for 
the  production  ol  excellent  crops.    It  is  estimated  that  for  the  year 
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1907  llie  melon  crop  alone  brought  into  the  town  of  Hempstead,  50 
miles  northwest  of  Houston,  on  the  liiio  of  llic  Houston  and  Texas 
(Vntral  Ilailroiul,  fully  SIOO.OOO,  and  this  Avithout  any  irrigation  and 
on  poor  sandy  land  formerly  supposed  to  ho  worth  very  little  for  any 
purj)()se.  Owing  to  heavj'-  rains  during  the  spring  of  lOOS  tha  crop 
Was  delayed  somewhat  and  the  quality  of  the  melons  injured,  but 
U  alkr  C  ounty  shipped  vluiuig  that  year  somewhere  in  the  neighbor- 
hood of  800  rnrloads  of  melons,  the  number  per  car  varving  from  SOO 
to  1,400.  Tluvsf  iiuv  e  gone  out  of  Hempstead  principally.  Because 
the  croj)  was  late  and  Was  thrown  upon  the  market  in  a  very  short 
tini('  prices  siunij^cd  and  it  is  probable  that  the  net  returns  from 
skipments  did  not  exceed  S'iO.OOO  or  $t)U,UOU.  Waller  County  pro- 
duces considerable  (jiianliiies  of  radishes,  beans,  cantaloups,  etc., 
as  d(»  many  other  countiej^  of  eastern  and  southern  Texas,  under 
natural  conditions  of  rainfall;  but  with  irrif^ation  as  an  aid  in  dry 
seasons  a  good  crop  would  be  pra<  tieally  insured  at  a  time  when 
prices  should  bo  good,  and  even  in  ordinary  seasons  it  would  serv^e 
to  prolong  the  season  and  possibly  avoid  glutting  the  market,  with 
consequent  depression  in  prices.  In  eastern  Texas,  as  in  other  scr- 
tions  of  the  humid  region,  irrigation  as  an  adjunct  to  natural  rainfall 
should  prove  beneficial  in  the  cultivation  of  fruit,  vegetables,  berries, 
etc.,  but  it  is  not  so' used  to  any  extent  in  that  section,  though  near 
Beeville  and  other  places  it  is  practiced. 

At  a  meeting  of  the  Farmers'  Congress,  held  during  July,  1908,  a 
resolution  was  adopted  by  the  Rice  Farmers*  Association  urging 
upon  the  legislature  the  creation  of  a  state  water  board,  or  commission, 
with  the  particular  idea  of  having  this  comnuBsion  regulate  land  and 
water  rents  in  the  rice-growing  distriets.  TJie  moving  cause  of  this 
resolution  lay  in  8  recent  change  in  the  system  of  land  and  water 
rentals  by  several  of  the  laigex  canal  systems,  a  fixed  charge  of  $6 
per  acre  for  water  having  been  substituted  for  the  usual  one>fifth  of 
the  crop  produced,  and  a  similar  charge  for  land  rent.  A  commission 
composed  of  competent  men  could  do  much,  not  only  for  the  benefit 
of  the  rice  growers  but  all  classes  of  irrigators  ss  well,  and  should  be 
empowered  to  devise  a  system  of  equitable  water  distribution  which' 
would  tend  to  conserve  the  water  now  available  for  existing  systems 
and  to  fix  penalties  for  the  violation  of  promulgated  rules.  It  might 
well  investigate  the  question  of  rentals  or  tariffs  on  water  and 
on  land  under  irrigation,  and  also  might  establish  standard  rates 
and  fix  penalties  for  the  abuse  of  water  privileges,  etc.  There 
miglit,  however,  be  a  question  as  to  the  advisability  of  giving  so 
much  power  to  the  commission. 

At  })resent  there  appears  to  be  no  adequate  provision  for  the  settle- 
ment of  contentions  regarding  priority  of  claims  to  a  given  water 
supply,  nor  for  the  protection  of  riparian  rights  except  by  appeal  to 
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the  courts.  The  commission  might  well  be  empowered  to  investigate 
this  subject  and  to  recommend  suitable  legislation,  even  to  the 
extent  of  drafting  bills  to  cover  the  case,  which  would  be  submitted 
to  the  legislature  from  time  to  time  for  action  as  seemed  desirable. 
It  might  be  advisable  to  vest  authority  in  such  a  commission  to 
devise  rules  to  cover  certain  phases  of  the  question,  and  with  the 
power  to  enforce  these  rules.  There  is  need  also  of  a  state  irrigation 
engineer,  to  act  as  advisor  to  the  water  commission  or  to  be  a  member 
of  that  board.  The  collection  of  statistics  and  the  issuance  of  ei^ 
culars  of  instruction  to  irrigators  should  be  a  part  of  the  duties  of 
the  office,  and  because  of  the  vast  area  to  be  covered  it  might  be 
desirable  to  establbh  subordinate  or  branch  offices  at  several  repre- 
sentative points  in  the  State. 

In  addition  to  the  reclamation  of  arid  lands  by  irrigation,  the  prob- 
lem of  drainage  in  those  regions  where  excessive  rainfall  or  topographic 
conditions  cause  the  lands  to  remain  covered  with  water  for  long 
periods  should  be  investigated.  The  need  of  action  along  these  lines 
was  recognized  by  the  legislature  when  the  present  drainage  act  was 
passed  in  1907.  Active  steps  have  been  taken  in  the  formation  of 
drainage  districts  in  some  portions  of  the  coast  country,  as  at  Angle- 
ton,  Bay  City,  and  perhaps  at  other  points,  where  the  work  is  practi- 
cally ready  to  be  gotten  under  way.  At  Baistow  and  Grand  Falls,  m 
Ward  County,  the  people  have  organized  drainage  districts,  for  it  is 
beginning  to  be  recognized  that  even  in  the  arid  regions  drainage  is  a 
valuable  adjunct  to  irrigation,  especially  where  excessive  amounts 
of  water  have  been  applied  to  the  land  and  water-logging  of  the  soil 
has  resulted.  In  portions  of  western  Texas  this  excessive  use  cf 
water  has  resulted  also  in  bringing  the  alkali  to  the  surface  in  such 
quantities  as  to  injure  seriously  the  productive  qualities  of  the  soil, 
and  drainage  would  benefit  such  land  materially. 

While  there  is  still  an  abundance  of  fertile  arable  land  in  sections 
where  the  normal  rainfall  is  sufficient  to  mature  certain  crops,  the  high 
prices,  which  tend  upward  constantly,  and  the  decreasing  amount  of 
undeveloped  land  of  this  character  have  a  tendency  to  force  develop- 
ment farther  westward  into  regions  of  smaller  rainfall,  used  heretofore 
chiefly  for  grazing  purposes.  In  such  regions  of  greater  rainfall  it  k 
being  demonstrated  that  many  agricultural  products  not  previously 
cultivated  can  be  grown  successfully  and  by  the  aid  of  irrigation  can 
be  made  much  more  profitable  than  the  old-time  crops  of  com  and 
cotton. 

The  day  of  the  large  plantation  and  immense  cattle  ranch  is  passing 
and  the  number  of  small  farmers  is  increasing  rapidly.  These  are 
learning  the  economic  value  of  growing  a  variety  of  products  for  home 
consumption.  The  rapidly  increasmg  population  will  tend  to  accen- 
tuate the  necessity  for  intensive  as  against  extensive  cultivation,  all 
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of  whi(  li  will  have  the  ellect  of  bringing  into  prominence  the  impor- 
tance of  irrigation. 

At  present  there  is  pressinp  need  of  s\^tematic  instruction  in  the 
economical  use  of  water.  On  the  rice  lands  which  have  a  heav^*^  clay 
bottom  impervious  to  water,  or  nearly  so,  the  methods  of  flooding  l)y 
checks  involves  no  serious  loss  b3''  absorption,  though  there  is  a  grow- 
ing tentlency  among  rice  farmers  to  use  less  water  than  formerly,  the 
check  levees  now  being  run  so  as  to  have  a  difference  of  level  of  not 
mure  than  S  or  4  inches  on  the  average,  as  against  5  or  more  formerly. 
Moreover,  the  water  is  not  now  held  so  deep  upon  the  upper  side  of  the 
area  inclosed  by  the  levees  as  was  formerly  the  case.  In  other  types 
of  land  having  an  open,  porous  subsoil,  flooding,  especially  by  the 
border  method  almost  universally  used  in  the  western  portion  of  the 
State,  leads  to  excessive  dosing  on  the  upper  side  of  the  area  before 
the  water  can  be  made  to  reach  the  lower  side.  Mr.  Rockwell  states 
that  the  measured  amount  of  water  applied  to  one  of  these  borders 
this  season  when  the  water  had  finally  reached  the  most  distant  por- 
tion of  the  area  was  equal  to  a  depth  of  5.25  feet  over  the  area.  Such 
wasteful  application  leads  not  only  to  danger  of  water  shortage  on  some 
portions  of  a  given  system,  but  also  to  water-logging  of  the  soil  and 
tends  to  cause  the  alkali  to  rise  to  the  surf aoe,  destroying  the  fertility 
of  the  soil.  A  partial  remedy  for  the  wasteful  use  of  water  would  be 
to  change  the  rental  method  from  a  fixed  amount  per  acre,  now  bo  com- 
mon on  systems  where  many  farmen  draw  from  the  same  canal,  to  a 
ehai^  for  the  actual  amount  of  water  used,  or  for  all  used  over  and 
above  a  certain  quantity  per  acre  for  which  a  flat  rate  has  been  fixed. 
If  1  acre-foot  is  sufiicient  for  the  production  of  a  given  crop  on  1  acre, 
the  use  of  from  two  to  ten  times  that  amount  not  only  curtails  the  area 
which  could  be  served  but  injures  the  land  of  the  irrigator,  or  that  of 
some  one  else  on  lower  ground,  and  results  in  poorer  crops.  In  some 
districts  s  different  rental  is  now  required  for  different  crops,  an  indi- 
cation of  a  partial  recognition  of  the  variation  in  the  amounts  of  water 
required  by  different  growths. 

There  is  urgent  need  for  systematic  study  of  the  duty  of  water  for 
different  varieties  of  crops  and  in  different  localities  under  different 
conditions  as  to  temperature,  rainfall,  and  evaporation.  The '  *  duty  " 
Gf  water  is  expressed  in  a  variety  of  wa^-s.  Sometimes  it  is  stated  as 
the  number  of  acres  per  season  which  will  be  served  by  a  continuous 
flow  of  1  cubic  foot  per  second;  sometimes  as  the  number  of  acre-feet, 
or  acre-inches,  of  water  requiitod  to  mature  a  given  crop  on  1  acre  of 
land;  another  expression  is  found  in  the  depths  of  water  required 
per  season  per  crop,  but  this  is  only  another  form  of  the  second 
definition  given  above. 

A  single  experienced  irrigator  in  each  locality  could  do  more  in  the 
way  of  teaching  others  the  proper  methods  to  use  in  the  application 
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of  water  to  various  crops  by  actual  demonstration  than  could  be  ac- 
complished by  any  amount  of  printed  bulletins  or  even  lectures.  A 
good  production  with  a  smaller  quantity  of  water  than  is  being  gen- 
erally used  would  be  the  very  best  kind  of  instruction,  for  seeing  is 
believing"  in  cases  of  this  kind.  Steps  should  be  taken  to  place  men 
of  this  type  on  experimental  farms  in  the  typical  irrigation  districts 
of  the  State,  and  if  these  farms  were  devoted  also  to  investigation  d 
the  best  varieties  of  crops  now  grown,  or  the  determination  of  such 
new  ones  as  could  be  adapted  to  the  local  conditions,  great  economic 
value  would  thereby  be  given  them. 
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LETTER  OF  TRANSMIHAL 


U.  S*  Department  of  Aobicdltdbb, 

Office  of  Experiment  Stations, 
Waahington,  D,     October  16^  1909. 

Sib  :  I  have  the  honor  to  transmit  herewith,  and  to  recommend  for 
publication  as  Bulletin  No.  223  of  this  Office,  a  report  on  the  results 
of  S  dietar}'  studios  in  homes  for  the  aged  and  3  in  orphan  asjiums 
in  Philadelphia  and  Baltimore,  carried  on  by  K.  1).  Milner,  Miss 
Emma  Smedley,  H.  L.  Knight,  H.  A,  Pratt,  and  C.  F.  Langwortby. 

The  institutions  were  of  two  types,  namely,  those  supported  by 
public  funds  and  those  supported  largely  by  private  endowment 

One  object  of  the  investigation  was  to  secure  data  regarding  the 
food  consumption  of  ageil  men  and  women  and  children  for  use  in 
formulating  dietary  standards  for  such  individuals,  in  comparison 
with  an  adult  man  in  full  vigor.  It  is  often  a  matter  of  great  impor- 
tance, particularly  in  the  expenditure  of  public  funds,  to  determine 
whether  the  diet  of  an  institution  corresponds  in  all  respects  to  reason- 
able standards,  and  one  of  the  principal  objects  of  the  investigation 
here  reported  was  to  test  the  value  for  making  such  comparisons  of 
methods  (da  bora  ted  in  cooperation  with  the  nutrition  investigations  of 
this  Office.  Theresults  indicate  that  the  object  sought  can  be  attained, 
and  demonstrate  that  with  the  data  now  available  it  is  possible  for 
the  nutrition  expert  to  pass  upon  the  dietary  problems  of  an  insti- 
tution in  the  same  way  that  a  public  accountant  can  pass  upon  the 
financial  affairs  of  a  commercial  enterprise,  and  it  seems  fair  to  say 
that  the  data  obtained  are  as  useful  in  the  one  case  as  in  the  other. 

Acknowledgment  should  be  made  to  the  managers  of  the  several 
institutions  studied  and  to  the  matrons  and  other  officials  for  making 
the  work  possible  and  aiding  it  in  many  ways. 

Respectfully,  A.  C.  True, 

Directar, 

Hon.  James  Wilson, 

/Secretary  of  Agriculture. 
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DIETARY  STUDIES  IN  PUBLIC  INSTITUTIONS. 


DIETARY  STUDIES  IN  PHILADELPHIA. 

By  MIw  Bmma  SwiEmLiEr  and  R.  D.  Miuvn; 

nrraoDucnoN. 

As  a  part  of  the  nutrition  investigations  of  the  Office  of  Experi- 
ment Stations,  dietary  studies  were  made  in  a  home  for  aged  women 
and  in  an  orphan  asylum  in  Philadelphia,  the  results  of  which  are 
here  reported.  The  work  was  carried  on  in  cooperation  with  Prexel 
Institute  and  was  undertaken  primarily  to  secure  data  regarding  the 
food  consumption  of  aged  persons  and  children  and  also  as  a  demon- 
stration of  the  importance  of  such  studies  as  a  means  of  judging  of 
the  effectiveness  of  the  system  of  institution  managciiKiit  followed 
and  the  nutritive  value  and  character  of  the  diet  in  comparison  with 
dietary  standards, 

.  DIETAET  STUBT  IN  OLD  I,ABIE8'  BOHS. 

The  home  for  aged  women  in  which  this  stiirly  was  made  is  under 
the  care  of  a  l)enevolent  association.  Tn  January,  IDOT.  the  liome 
celebrated  its  ninetieth  anniversarv.  Durinfr  its  many  years  of  use- 
fulness  it  has  had  as  its  mana;^ers  many  able  women,  and  not  a  few 
of  the  present  managers  ai  e  L'raiiddaughters  or  great-granddaughters 
of  the  organizers  of  the  so(  iet y. 

The  building  now  occupied  was  erected  in  1887.  It  is  large,  com- 
nioilious,  and  surrounded  by  a  spacious  yard,  in  which  arc  many 
trees  and  a  flower  garden.  Tt  is  so  arranged  that  all  the  rooni>  occu- 
pied by  the  old  ladies  are  sunny  a  ])art  of  the  day.  On  eacli  lloor 
there  are  sitting  rooms  for  the  inmates,  and  a  library  has  boon  pro- 
vided for  them.  One  section  of  the  second  floor  is  used  for  an  infir- 
mary, where  the  feeble  and  sick  may  be  ma  Ic  more  comfortable 
under  the  care  of  a  trained  nurse  and  her  assistanls. 

Thei*e  were  113  old  ladies  in  the  asylum  at  the  time  the  dietary 
study  was  made.  10  of  whom  were  between  the  ages  of  05  and  70,  73 
l)etween  70  and  80  years,  20  between  80  and  UO  years,  and  10  btjiw^en 
90  and  100  years. 
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Tlio  omploypes  consisted  of  ii  matron  and  1  assistant;  a  trained 
luiiM'  and  5  a^^sistants;  1*2  woinon,  including  cooks,  laundresses,  and 
lioiiM'Tiiaids :  and  :>  men,  un  rn^ini'or  and  liis  assistant  and  a  '''chore" 
man.    Ono  man  was  away  at  tlio  time  of  the  dietary  study. 

Tlie  general  health  and  ha])piness  of  the  wliole  family  wa-  re- 
markahly  good.  The  old  ladies  assist  in  pre[)aring  the  vegetables 
for  the  tahle,  and  sew  or  piirform  other  light  duties  about  the  house 
in  so  far  as  they  are  able. 

STAPLE  FOODS  AND  METHODS  OF  SEBVINQ. 

The  matron  buys  all  food,  selected  according  to  the  market  supply, 
under  the  direction  of  the  managers.  She  also  arrangies  the  menus 
and  gives  her  personal  oversight  to  the  preparation  and  serving  of 

the  meals.  There  is  more  variety  in  the  diet  than  is  usually  found 
in  an  institution;  it  is  like  a  home  table,  and  the  food  is  well  pre- 
pared, attractive,  and  appetizing. 

All  food  is  prepared  in  the  basement  kitchen  and  carried  by  dumb- 
waiter to  the  main  dining  room  on  the  Brst  floor  and  to  the  infinnaiy 
on  the  second  floor.  The  same  food  is  served  to  all  of  the  employees. 
Ext]*a  dishes,  as  !>eef  tea,  mutton  broth,  albumen  water,  and  gruels 
are  prepared  in  the  infirmary  for  those  requiring  special  diet. 

The  bread  is  supplied  h\  i  haker  who  makes  it  in  2-pound  loaves, 
8  loaves  to  a  pan,  thus  avoiding  a  large  amount  of  crust  which  would 
probably  be  wasted. 

Cot)'ee,  tea,  and  milk  are  always  served  for  breakfast,  tea  or  coffee 
and  milk  for  dinner,  and  tea  and  milk  for  supper. 

An  examination  of  the  menus  showed  that  rice  is  served  nearly 
e\  ery  day  as  well  as  potatoes  and  a  green  vegetable,  the  rice  sometimes 
taking  the  place  of  des.sert,  when  it  is  eat^  with  sugar  and  milk. 

Meat  left  from  dinner  is  usually  served  to  the  few  who  wish  it  for 
supper.  Roast  beef  is  always  served  cold  for  dinner  on  Sunday. 
Cake  of  some  kind  is  served  Sunday  night  in  place  of  the  hot  dish 
which  is  used  on  week  days. 

Foo^l  i<  allowed  in  unlimited  quantities,  and  the  fact  that  there  is 
remarkably  little  waste  from  the  table  proves  that  it  is  appetizing. 

The  following  is  a  representative  sample  of  the  menus  used  during 
the  week  of  the  study: 

Mi-.M;  FOR  Ti  JSD.w,  May  14. 
l?rf-nkfn<t :  OaitiK     .iry  flaked  cereal.  Chipped  beef,  potatoes,  bread  and  but* 

tor,  U'n,  vtttXvi-.  iiiillv.  simar. 

DimitT:  Frkil  liuiu,  mashed  iiotatot's,  lettuof  ami  dnwslng,  boiltni  rice,  coffee, 
bread  and  batter. 

Sapper :  Gom  mofflns,  butter,  tomato  preserves,  tea,  mJlk. 
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METHOD  OJP  ILAMINQ  THS  DIETARY  STUDY. 

As  all  food  is  prepared  in  one  kitchen,  it  was  necessary  to  record 
only  the  weights  of  food  materials  on  hand  at  the  beginning  of  the 
study,  as  bread,  butter,  milk,  sugar,  and  meat;  all  supplies  purchased 
or  taken  from  the  storeroom  during  the  week,  and,  at  the  end  of  the 
week,  the  weights  of  materials  on  hand.  Meat  was  weighed  as  pur* 
chased  and  vegetables  as  prepared  for  cooking.  Many  loaves  of 
bread  were  weighed  and  the  average  weight  used  in  the  calculations. 
The  same  method  was  employed  for  cereal  breakfast  foods  which  were 
pnrdiased  in  boxes. 

The  weight  of  table  waste  was  also  recorded  each  day. 

From  these  figures  are  calculated  the  nutritive  value  of  the  food 
served  and  wasted  per  person  per  day. 

It  was  not  thought  necessary  to  analyze  any  food  materials,  the 
composition  being  assumed  from  a  previous  publication.*  The  figures 
in  parentheses  following  the  names  of  food  materials  in  the  table  on 
page  10  refer  to  manuscript  tables  on  file  in  this  Office  showing  the 
data  thus  used. 

The  fuel  value  of  the  foods  used  was  calculated  by  the  use  of  factors 
given  in  Principles  of  Nutrition  and  Nutritive  Value  of  Fooda^ 

It  was  assumed  that  the  composition  of  the  total  waste  was  the 
same  as  the  average  composition  of  the  total  food  supplied. 

DETAILS  OF  TH£  DIETA&Y  STUDY. 

This  study  covered  a  period  of  seven  days,  beginning  May  14,  1907, 
during  which  time  2,811  meals  were  served,  2,365  to  the  okl  ladies, 
'406  to  the  women  employees  and  occasional  visitors,  and  40  to  the  men 
employees. 

Several  old  ladies  and  a  number  of  the  employees  were  away  <Mie 
or  more  meals  during  the  week. 

The  total  food  materials  used,  with  their  cost  and  nutrients,  are 
given  in  the  table  on  page  10,  at  the  end  of  which  are  also  given  the 
cost  and  nutrients  supplied  per  woman  per  day. 

To  determine  the  amount  of  food  eaten  by  the  employees,  it  was 
assumed  that  each  man  consumed  125  grams  of  protein,  125  grams  of 
fat,  and  400  grams  of  carbohydrates  per  day,  and  each  woman  0.8  of 
ihis  aniuimt.  The  amounts  of  nutrients  thus  estimated  were  sub- 
tracted from  those  of  the  total  food  to  give  the  amounts  actually  eaten 
by  the  inmates,  and  from  these  last  the  amounts  per  woman  per  day 
were  calculated.  It  was  impossible  to  distinguish  between  empl()3'ees 
and  inmates  in  considering  the  daily  cost,  which  is,  therefore,  calcu- 
lated per  person  per  day. 

*  U.  S.  Dept.  A^r.,  Office  Expt.  Stas.  BuL  28  revised,  and  Farmers*  But.  248. 

*  U.  S.  Dept.  Agr..  Farmera'  Bui.  142. 
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Weight,  cost,  nutrienta,  and  fuel  value  of  total  food  and  that  consumed  per 

iooman  per  dav,  dietary  etudy  No,  69L 


Klndi,  amooDti,  and  cost  of  materiaL 

Cost. 

1 

(  arln)- 

Fuel 

value. 

AimiAL  VOOD. 

Bi'<'f.  yi\\.  mill  mutfon:  Br>cf.  ihipfx-d,  dried.  12.8 
IKJiiinh,          1  i;  rll.s.  1 12  pounds,  117  '/J  i  H ).  rump 
sU-iik,  .17    nouiiil'-  ^i.ti*.  (2);  M^al.  li\  <  r,  11  I'ounds, 

t2ii.\.  hiinf..  rho;.s,  10  |K)\iiitis,          i  i ,,  .shouliliT, 
3:«..">  jionti.i:-,  .««,  i,'>'    

I'ork,  I'U-.,  LSiu  on,  17  {xjiindi.  12  h{)  (7);  ham,  witb 
lionc,  23. s  iKJumls.  $a  so  (s,;;  siiit  }»ork,  6  potUlds, 

SO.Ki  (".»);  Iitrd.  2  '.  pound';.  S''.:"*  1  HI)    .  .    .. 

¥M>.  i'Ic-.:  M;i<  k'  lvl.  I'l  iNiui)d.>.  ?2  V,  i  12);  sinul,  lA 
pounds,  $10  111     iixsU-ti,  caiwed,  3  uouimIs.  fU.10 
(tt2)    _  

Dolbut. 
36.90 

7.88 

12.^1 
9.50 

5t.6l 

Oram* 
lt,7M 

2,480 

6,776 
4J08 

16,060 

Onm$. 
18.  on 

10,902 

4."d7 
3,206 

48,016 

Onmt, 
63 

OS, 410 
4«.»M 

647,117 

Dair>  iifiKliiris:  l!uiit>r.   71.5  pouDdl»  67.17  (IS); 
buiteruiilk,  3U puunds,  10.36  (IC);  cbecae,  4  pomidc 

▼MKTABUe  fOOD. 

Cewels:  Tiarli  ■.     [..  ii:],  ,!,    i      ixnitui.s,   HiOS  (20); 

com  III'  .ii,  21  |W)iiud.s.  *ti  ^2(2'.):  uu'in-  al.  21  pounds, 
I'.ti.  rice,  13.:ij)ounds.$<).«j:,  (21  :  uli.:ii  Hour, 

(d  a  iMiiinds.  $1  :a  (2.')),  farina. .'» iN)iiiid-,  sn  X,  r22); 

I'D  .ikf.i-^l  fiKXj,  ',)  [Mjunds.  «I.IO(.;j  i;  hri  ad,  uliiii', 
.  lit.  poiiinlv  Vi.l.s  f27';  I'n  ad.  i.'rul::ii:i.  ;^  ,'.  |.(Hitids. 

?l-7(i  ^2^|,  ■'ii  ;ikl,i  1   r-jjl-.   is  ]MHiiid>,       ''•i  (."'); 

Q&kv,  l>utcti,  21  pouud:>.  11.12  {M);  cookks,  i>uear, 

&ft  pouDda,  10.66  (SI);  manronl.  U  ponods,  KM 

si,8n 

120. 74 

44,188 

H2,3B3 

21,623 

16.13 
V.flO 

12.62 

14.48 

.7.1 

16,801 
22 

4,900 
871 

3.773 

41U 

430 
4.54 

102,809 
26,101 

50B,W 

4.041 

SUKurs  and    t  inh.  -.:  Ifotanes.  2  jwunds,      1 2 
sui'ar.  uTunul  ii.  r|    Kn  ."*  pounds,  $y.'27  (.Hi;  corn- 

> ( il r '  .  1  ,  i. .    1 K » 1 1 J 1 1 1  S ,  ^  *  -  1  1  .>'  t  .   

\'>r<  t  il  l  ■.s.  li.  ans.  pt  a.  drud.  Ki  i«)unds,  |0.4.'i  (37); 
l-  aiis,  Lima,  7.H  jxjunds,  $<i  17  Ci^i,  cut d»aRe, 39.5 
pom^d  ',  ?1. .in  (;!  •):  |,  <ii!i-.  .  .T2.f.  i«)tiiids.  $1,70(41); 
I'limn    J  '  I'oiiiiil  ,,  ''1  1  i.i  ;  pot  ii,)!'  ,  l.ss,.')  |x)unds, 
Si  ■  J      p  '  ii';<>,   u  pound.^,  il  {40),  ndishvs.  3.8 
I'dir  k  ,  >1  (i:  .  splniu  h.  S2  potwds.  12.60  (W): 
lui  1 1  .*  1  *x  > ,  1  pt)i  ]  111  I ,      1 "  I .  M  n 

Fruits;  Usnuiia^,  7*^  jm iii r h ]  -;,  ^2>s  i  M  ■ ,  rhu  1  i;ir ^ > ,  2 1 ..'i 
pounds,          CiM,  Mrau  ix  rrii  .V  7ii  pmuKlv  ?7.S.'i 
(•^');  plum.s.  caniii'd  2.'>  pound.s,  •*}  .i7  <.  prum  s,  lit 

r«)unds,  $<k7.'if  V.) .  tnm  il(>.  s,  pruserved, 20.opound3, 
*0.r<()  1  ,    

OllVf  oil,  1  pound.  <^»  7.'>(<d)  

Total  V  .    Uibli-  food  

.V->.  .^s  .'l.fiW 

5.07.1 

17:<           f  ..'.  SI.7 

.S7.  IM. 

«1,  fv54 

2,Vl.ii97 
19,  wr, 

2.tii  I.'Jli 
U^,910 

.'),(r70 

Total  food  consumed  

00.797  1 
15.313 

Ml,  (.1 2 

l.^.;U3 

•23.1,  («1 

,^'i,^)n7 

417.  >1 

Food  of  eraployiH*  

Food  con5um(Hl  liv  Innmtrs  

45. 4M 

tk.',.;«Mi 

i?N('.is\:} 

Food  cun.suui»l  per  woman  ptrduv  

o.lh  58 

83  i  228 

flPierptinoaperday;  nepagBO. 


DISCirSSIOK  OF  BB8ULT& 

Accord in^r  to  the  table  each  inmate  of  the  home  rocoi\od  during 
the  time  of  the  study  58  fjjaiiis  of  protein  and  1.8S2  cah)ries  of  ener^ry 
a  day,  at  a  cost  of  18  cents.  The  junomits  of  nutrients  thus  supplied 
are  noticeuhly  h>wor  tlmn  those  in  the  Baltimore  Studies  reported  else- 
where in  thi.s  bulletin,  <>r  than  almost  any  others  on  record  in  the  in- 
vestigations of  this  ( )tli(  c  for  persons  of  similar  i-equirements.  Since 
there  was  no  limit  to  the.  amount  of  food  served  it  is  evident  that  the 
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subjects  satisfied  their  hunger,  and  the  comparatively  small  table 
waste  seems  a  proof  that  they  found  the  food  appetizing.  The  ques- 
tion of  the  adequacy  of  the  diet  to  their  needs  is  discussed  in  another 
section  of  this  bulletin  (see  p.  40). 

The  cost,  18  cents  per  person  per  day,  is  not  excessive,  considering 
the  variety  of  foods  served.  If  the  strictest  economy  were  necessary, 
materials  could  undoubtedly  l)e  selected  which  would  furnish  as  large 
quantities  of  nutrients  for  ;i  -mailer  sum  or  hir<;er  quantities  for  the 
same  sum.  but  prolinbly  not  witlvas  aj)petizin<r  a  variety,  especially  in 
the  matter  of  fruit  and  vegetables.  Such  pleasing  variety  in  the  diet 
actually  adds  to  its  nutritive  value  by  stimulating  the  ilow  of  diges- 
tive juices,  a  consideration  of  especial  importance  in  the  case  of  per- 
sons in  wbom.  as  in  the  subjects  of  this  study,  the  vital  processes  tend 
naturally  to  l)ccome  sluggish. 

In  general,  it  may  be  said  that  the  diet  was  in  reasonable  accord 
with  commonly  accepted  standards  and  that  the  dietary  problems 
were  handled  in  accordance  witli  the  recjuirements  of  good  manage- 
ment. The  food  was  adequate,  \s  ( 11  prepared  and  served,  and  the  cost 
reasonable  as  compared  with  the  resources. 

BIETAET  STUDY  IV  AH  OBFHAV  ASYLTHt 

The  orphanage  where  the  dietary  study  was  made  is  located  in  a 
suburb  about  13  miles  from  Philadelj^hia.  It  is  under  management 
similar  to  the  home  for  old  ladies  in  which  dietary  study  No.  HOI  was 
carried  on.  At  its  foundation  in  1S14  it  was  the  only  institution  of 
the  kind  in  Philadolpliia.  and  it  has  alway-^  nrcupiod  a  high  pla<*e 
among  i)ublic  institutions  of  the  city.  In  190G  it  moved  into  its  pres- 
ent (juarters.  where  it  has  the  advantages  of  country  surroundings. 

The  buildings,  admirable  in  their  external  construction  and  an 
ornament  to  the  neighborhood,  have  proved  thoroughly  adapted  to  the 
pur])oses  of  the  asylum.  Well  lighted  and  well  ventilated,  and  pro- 
vided with  every  convenn  ik  e,  they  furnish  to  the  children  the  same 
provisions  for  comfort  and  health  which  would  be  expected  in  a  ])ri- 
vate  hous<>.  The  surrounding  grounds  afford  opportunity-  for  exercise 
in  the  open  air  and  for  instruction  in  farming  and  gaitlcning. 

The  rlnldren  have  a  veiy  free  and  liapj>y  life,  and  were  all  in  ex- 
cellent iiealtl).  All  who  are  over  G  years  old  attend  school  e;ich  day 
in  a  schfM^l  maintained  in  the  asylum,  where,  beside  tiu'ir  i-cgular 
studies,  the  boys  receive  instruction  in  carpentry  and  the  girls  in 
sewing,  housework,  and  stenography.  Besides  going  to  school  each 
child  has  some  regular  household  duty  to  perform,  under  the  <up>or 
vision  and  in^struction  of  a  care  taker.  The  girls  do  all  the  woik  m 
their  dormitories  and  halls,  help  in  the  kitchen,  dining  rooms,  and 
laundry,  wash  all  the  dishes,  and  have  care  of  the  pantries.  The 
older  girls  do  their  own  sewing  and  also  help  with  the  mending  for 
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the  smaller  frirls.  The  boys  take  euro  of  their  dormitories  and  halls, 
raiTV  coal  for  the  cook,  and  assist  the  man  in  the  rare  of  the  Inwn  and 
•ranlcn.  Tlic  l)oys  are  also  tan<;ht  to  sew  and  the  oh^er  ones  mend  tlie 
stockinirs  for  the  younger  ones.  Each  older  boy  and  each  girl  is 
made  responsil)le  for  the  conduct  of  a  younjxer  cliild.  The  faiuily 
feelin^r  i!=?  espet  ially  encoiirag^ed,  and  the  matron  endeavors  to  give  the 
children  a  motlier's  care  and  sympathy. 

There  were  so  children  in  the  home  at  the  time  the  study  was  made, 
their  ages  ranging  as  follows:  • 

If  umber  und  age  of  eh04fen  in  orphan  Mylvm. 


Qlrta. 


iJt'twirn  It  and  IH  ymir?i. . 
B«'t  Wf«>n  1  i  ;in<i  1 1  ye  u> .  . 
Between  10  swid  12  years. . 
Between  (i  and  9  ; 
UaderOvears. 


Total  girla. 


No. 


1(1 

H 
11 
7 

44 


Boyi. 


Mi'twopn  13  and  l  l  yf;vr?». 
l!ol\v»x'n  li  :iriii  IJ  ycjif'*. 
Mi'iwivn  1(J  an<i  tl  years. 
Bet  WWII  *)  iinil  9  : 
V  iidei  0  years. . . 


Total  boys. 


No. 


6 
5 
4 
14 

7 

36 


The  average  age  of  the  irirls  was  a  little  less  than  ii  years;  that  of 
the  boys  a  little  less  than  i)  years. 

The  oflicers  of  the  home,  11  in  all,  at  the  time  tlie  study  was  made, 
iiK haled  a  matron  and  assistant,  2  teachers,  nurse,  seamstress,  and  5 
care  takers.   A  cook.  3  laundresses,  and  1  man  were  also  employed. 

The  matron  huy>  mo^t  of  the  tal)Ie  supplies  in  Philadelphia.  Milk, 
which  furnishes  the  largest  item  in  the  menu,  is  siii)pUed  from  a  well- 
efiiiipj)ed  dairy  in  the  nei<;hborhood.  Green  vegetables  and  eggs  are 
also  purchased  from  a  nei<rld)orin<r  farm. 

The  meals  are  sci'ved  at  regular  hours  each  day.  and  half  an  hour 
is  allowed  for  each  meal,  the  children  being  allowed  all  tlity  will  e;it 
in  that  time.  Tlie  matron  and  caretakers  are  always  in  the  diniufit 
room  while  the  children  are  eating,  to  helj)  the  little  ones  and  to 
encourage  all  to  l)e  neat,  careful,  and  thoughtful. 

The  diet  of  the  children  is  very  simple,  as  will  be  gathered  from  the 
menu  for  a  representative  day.  They  are  not  allowed  to  have  food 
between  meals.  exee{)t  occasionally  as  a  treat. 

The  oflicers'  meals  are  served  in  another  room  after  the  children  are 
through,  and  tiicir  food  is  different  from  that  served  to  the  children. 
Tlie  otlu'i-  em[)l<)yees  are  also  given  a  diet  slightly  ditferent  fi"om  that 
of  the  cliildn  n.  The  menu  for  the  children  for  a  representative  day 
during  the  time  of  the  study,  May  18  to  May  24, 190T,  was  as  follows: 

Menu  fo|i  Satubdat,  Mat  18. 

Breakfiiflt:  Oatinealt  inlllc,  sugar,  bread,  batter. 

Dinner:  Prlwleil  beef,  hjird-boHed  eggs,  brenil,  butter,  milk. 

Supper:  Stewed  peaciiea,  bread,  butter,  milk;  pudding  to  a  few  older  girlB. 
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METHOD  AND  BESULTS  OP  THE  DIETABY  STUDY. 

In  order  to  avoid  the  ocmfosion  whidi  might  otherwise  arise  be- 
tween the  food  served  to  the  children  and  that  served  to  the  officers 
and  employees,  all  the  materials  served  to  the  children  were  measured 
just  before  serving.  The  table  waste  from  each  kind  of  food  was  also 
separatelj  measured  and  subtracted  from  the  amount  served.  The 
results  of  the  study  as  given  in  the  toble  below  therefore  represent 
the  amounts  actually  eaten  by  the  children. 

The  composition  of  the  food  materials  was  assumed  from  data  in 
earlier  publications.*  The  significance  of  the  figures  in  parentheses 
in  the  table  was  explained  on  page  9. 

It  was  not  feasible  to  include  the  cost  of  food  in  the  observations 
made  during  this  study,  as  so  much  of  the  food,  L  e.,  milk  and  garden 
produce,  was  of  home  production. 

The  study  covered  a  period  of  seven  days,  beginning  May  18, 1907. 
There  were  80  children  at  the  orphanage  for  the  first  four  days,  when 
one  girl  became  of  age  and  left  die  home.  All  calculations  are  there- 
fore made  for  79.5  children  for  one  week,  or  one  child  for  556.5  days. 

The  detailed  results  of  the  study  are  given  in  the  f  oUowing  table : 

WHifht  of  total  foo4  and  nutrienis  and  fuel  value  per  ehUd  per  day,  dietary 

etudy  No.  692, 


Kinds  aad  total  amoanto  of  food  matorialii. 


Pork:  Salt,  i 
Ptah:  Cod, ' 
6.7 


imiAL  iOOD. 

f  pounds  (1);  mmp,  Matk,  and  tUmw,  41 

niSSa^?!::::::::::::::::::::::::::::: 

naSmT,  

^^^Mndi(U)  

Battw*  liTn  pBanii  *(U);        SB  js  pmindii' 


vooo. 

M.7S  poandf  (19):  cn^m  of  wheat.  18.-J5 
(St)t  MB  fhkkM,  4  pounds  (.>1 );  rice,  2  poun<b  CM): 
,  flour,  5  ponndi  (Xi;  white  bread.  272.75  pounds  (27 ): 

a,  U  pounds (81);  ma poddlnx, 4 pounds(63)  

Sopn  and  -tiinH"  r^mstarcb,  0.75  pound  (3a);  molaaaes, 

0,5poaad  QtH;  aofar,  52  jmnnds  (34)  

i«%M^  dried.  12.5  pounds  (37):  oom,  oanned, 
<IQS  OOBinnliers,  20  pounds  (42);  onions,  2.5 
poands  (43);  pai^  mumit  41.6  potmds  (44);  pototoasK  137 
poands(45);  stttmtuwM.  cannad.  6.76poands  (49);  tomatoes, 

Qaoned,  21  pounds  (51)    

fknltR  Btrawberrifls.  fmnh.  ix  pounds  cm);  apples,  dried,  7.6 
(53);  peaches  >]rl*-'l,  (L76  pounds  (56)  


Protein. 


Oram*. 

&1 
1.8 

.3 
1.1 
.6 

22.3 


34.2 


Total  vesetablaJaod.. 

Total  food  


26.2 


(■-.9 
.3 


33.4 


I'er  child  per  day. 


Fat. 


("iir!>o- 


hydratas.  value 


Omnu. 
«.8 
3.0 

3.6 


.4 

87.1 


61.8 


6.3 


Oram*. 


33.6 


33.8 


m.9 
43.2 

34.7 
6.7 


CWoriet. 
130 
35 
38 
4 
6 

664 


('•.1 


23fi.5 


ri7.t> 


9 


270.1 


733 


764 
173 

172 
26 


1.135 


a  U.  8.  Dept.  Agr.,  Offles  Bspt.  Stas.  BuL  38,  levlsed,  and  Fanneis'  Bui.  340. 
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DISCUSSION  OF  AESUIiTS. 

It  is  ordinarily  asaumed  that  children  the  ages  of  those  in  this  study 
or  a  trifle  older  require  0.6  of  the  amount  required  by  a  man  at  mod- 
erately active  work.  This  would  mean  about  63  grams  of  protein 
and  2,100  calories  of  energy.  The  present  study  falls  a  little  below 
this  in  energy,  but  shows  5  grams  more  protein.  The  general  ques- 
tion of  the  food  requirements  of  children  and  the  adequacy  of  the 
diet  in  this  and  similar  studies  is  discussed  in  a  later  section  of  the 
bulletin  (see  p.  87). 

As  regards  the  variety  of  materials  used,  the  list  presented  in  the 
table  (p.  13)  speaks  well  for  the  judgment  of  the  piurveyor.  There 
is  a  greater  variety  of  meats  than  in  many  such  institutional  dietaries, 
and  also  of  vegetables  and  fruits.  No  data  are  available  regarding 
the  cost,  but  it  is  known  not  to  have  been  beyond  the  means  of  the 
establishment,  and  undoubtedl}  provided  a  pleasing  diet  for  the 
children. 

As  was  the  case  in  the  Philadelphia  home  for  aged  women,  the 
diet  was  adequate,  whether  judged  by  the  nutrients  and  energy  it 
supplied  in  comparison  with  commonly  accepted  dietary  standards 
or  by  the  pli ysical  condition  of  the  childr^.  The  food  was  simple— 
as  should  be  the  case,  particularly  with  children — and  was  wholesome 
and  reasonable  in  cost,  and  was  prepared  and  served  with  care  and 
due  regard  to  good  standards. 
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DIETARY  STUDIES  IN  BALTIMORE 

B7  H.  li.  KmoHT,  H.  A/Pbatt,  and  G.  F.  Lahqwobtbt. 

INT&ODUGTION. 

The  following  report  comprises  the  results  of  a  group  of  dietary 
studies  made  in  charitable  institutions  for  the  aged  and  for  the 
orphaned  in  Baltimore,  Md.  One  object  was  the  same  as  that  of 
previous  studies  made  in  public  institutions  as  a  part  of  the  nutrition 
invest itrations  of  t!u'  Offiro  of  Experiiiu-nt  Stations,  namely,  to  secure 
accur:it(>  (lata  regarding  dietary  conditions  in  comparison  with  tlje 
commonly  accepted  standards,  in  order  that  the  management  mitrlit 
know  bow  satisfactory  was  the  system  foliowed  and  whether  the  food 
was  adequate  and  met  other  reasonable  requirements.  There  was, 
moreover,  the  further  purpose  of  obtaining  more  information  regard- 
ing the  food  consumption  of  elderly  persons  and  children.  Some 
investigations  have  been  made  in  Europe  regarding  the  nutritive 
demands  of  the  aged,  and  from  the  data  thus  obtained  it  has  been 
assumed  that  persons  in  the  decline  of  life  require  0.8  of  the  food  of 
younger  adults  in  corresponding  circumstances,  but  this  factor  needs 
further  verification.  Even  less  investigation  has  been  made  regard- 
ing the  food  requirements  of  children  beyond  the  age  of  infancy.  It 
is  evident  that  additional  infonnation  on  these  points  wiU  be  of 
immediate  value  to  both  the  practical  dietitian  and  the  [)hy.siologist. 

The  institutions  in  which  the  present  studies  were  carried  on  are 
believed  to  be  typical  of  their  respective  kinds,  namely,  charitable  in- 
stitutions where  rigid  economy  is  absolutely  essential,  and  institutions 
which  are  not  of  this  character,  but  are  rather  to  be  considered  as 
homes  for  aged  persons  and  for  orphan  children,  in  which  they  may 
have  the  care  and  the  comforts  which  are  possible  with  more  abundant 
resources.  Bayview,  the  Baltimore  city  almshouse,  in  which  the 
first  series  was  made,  is  perhaps  typical  of  public  institutions  where 
economy  is  essential.  The  next  three  studies  were  conducted  in  a 
home  for  aged  women,  a  home  for  ii^ed  men,  and  the  German  Aged 
People^s  Home  (Allgemeine  Deutsche  Greisenheimat),  institutions 
under  private  management.  The  remaining  two  studies  were  made 
in  children's  homes,  tlif  Maryhind  Home  for  Friendless  Colored 
Chililren,  and  the  Gernuin  Orphan  Asylum  (Allgemeines  Deut-^ches 
Waisenhaus).  In  all  cases  the  studic>  Averc  carried  on  with  the  full 
consent  of  the  managers  and  the  helpful  cooperation  of  the  officials 
of  the  homes. 

COKPOSmOH  OF  3roOB  XATEBIAIB  AUD  WASTE. 

The  foods  used  in  these  studies  were  for  the  most  part  so  simple 
and  similar  to  those  in  common  use  in  this  country  that  it  was  deemed 

.  (15) 


Digitized  by  Gopgle 


16 


unnecessary  to  analyze  them.  The  composition  of  almost  all  was, 
therefore,  assumed  from  previous  analyses  of  similar  materials  given 
in  earlier  publications  of  this  Office.  Composite  samples  of  the 
waste  from  each  of  the  last  five  studies  and  of  samples  of  certain 
ingredients  of  the  waste  in  the  Bayview  studies  were,  however,  espe- 
cially analyzed,  as  were  also  a  few  food  materials.  Only  the  percent- 
age of  protein  was  found  in  these  analyses,  which  was  obtained  by 
multiplying  the  percentage  of  nitrogen  by  the  factor  6.25.  The  heats 
of  combustion  were  detennmed  by  the  use  of  a  bomb  calorimeter,  and 
from  that  the  fuel  value  or  energy  was  computed  by  means  of  the 
factors  of  availability  commonly  used  in  dietary  studies.' 

The  table  below  gives  the  analyses  specially  made.  In  the  detailed 
results  of  dietary  studies  which  follow  a  reference  number  is  given  in 
parentheses  after  each  material.  These  numbers  refer  either  to  this 
table  or  to  manuscript  tables  kept  on  file  in  this  Office,  in  which  are 
shown  the  previous  analyses  which  are  assumed  to  represmt  the 
chemical  composition  of  these  materials. 

Protein^  heat  of  combustion^  and  fuel  mlue  of  materials  analyzed,  dietary 


nrnn* 
ber. 

Food  uiotoriali. 

Proteto 
(MX6.2&). 

Ifoapcr 

• 

Fuel 
value  par 

1 

AMDUA  rooo. 

VKQBTABtl  MODS. 

Pa  ccjiL 
S8w8 

QUoriu. 

2 
3 
4 

6 

6 
7 

8 

9 
10 


n 

12 

la 

14 
li 
16 
17 
18 


1» 
» 
21 
22 
23 
24 
it5 


( »iilm«>:il,  holiwl  

ItUr.  hollo. I-   .  ... 

flriM'l ,  r\c    

Uri'iul ,  \\  Ix'ul  

(■;lki'  

Vof'  lAltli's:  C'l.ibhiiL'i- .'•prouts,  boHrd. 
Fnti---; 

\p(W.-  liiiM.-r  

Ap[>i'  s-i'ii'i'  fi'\ .ijxiraled apples). 

Do  


mSCEIXAXEOXTS  FOODS. 

SoTip: 

Chicken  

VfgeWble  

Mutton,  Willi  \ '  t'<  cibJes  . .   

Beef,  with  v*!getahles    

Do     

Do    

Averajje,  Nas.  12, 11,  15.  and  16  

Oravv.  for  meat  


Hroth,  wim«  from  soup,  studies  Nos.  082-68$.. ... 

Cqmposite  sample,  study  No.  WW  

Composite  sample,  study  No.  f>87  

Table  wast*,  composite  sample,  study  No.  (KS  . . . 
Kitchen  witste.  compoBile  sample,  study  No.  tSSA. 

Composito  sAmpie>  study  No.  (m .  >  

Composite  sampin,  ntudy  No.  laO  ,....„...  


1. 1 

1.0 

10.  • 
9.8 

40 

e.8 
.3 
e,8 


8.0 
S.& 
6.0 
L4 
6.9 
4.1 

1,9 


.370 

oiK 

2.  ISI 

.m 

«.1U 
.MO 

cat! 


1.078 
.866 
.718 
.«0 

L188 
.04 

«i.8fl0 
.TBS 


.8 

.US 

SiS 

1.483 

4.7 

1.888 

L7 

.488 
1.104 

4.8 

&S 

1.648 

8.8 

.  IW 

I.t>24 
.412 


.m 


4  U.  S.  D<«pt.  Ajcr.,  Offlop  Expt.  Stas.  Bui.  1S2,  p.  13.  For  waste  02  per  cent 
Klveo  for  combination  nwala;  for  apple  butter,  88  per  criit .  the  ngurvi  for  sugar. 
^  Caleulalod  from  beat  of  oombustion  per  gram. 
r  Proioin  anumed  from  proviods  analysfe;  beat  of  oombusUon  detenolned. 
E»tiniated. 
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DIETABY  STUDIES  AT  BAYVIEW  ASYLUM. 

The  data  for  this  aeries  of  studies  were  collected  by  Mr.  H.  A.  Pratt, 
at  Bayview  Asylum,  Baltimore,  Md.,  in  May,  1905,  the  investigation 
being  carried  on  with  the  cooperation  of  the  board  of  charities,  to 
find  the  existing  food  consumption,  the  character  of  the  food  supply, 
and  the  m^hods  of  cooking  and  serving  food,  with  a  view  to  making 
i^uggestions  for  improvements  if  necessary  and  possible,  and  to  obtain 
data  regarding  the  food  consumption -and  requirements  of  elderly 
men  and  women,  the  population  of  Bayvjew  being  largely  composed 
of  such  persons.  This  institution,  which  is  pleasantly  located  in 
the  eastern  suburbs  of  Baltimore,  overlooking  Patapsco  Bay,  is  the 
almshouse  of  Baltimore,  and  is  under  the  direction  of  the  city  board 
of  charities.  To  it  are  admitted  those  of  the  Atj  poor  who  are  unable 
to  support  themselves  and  have  no  one  on  whom  they  can  depend, 
and  also  poor  people  who  are  unfit  to  care  for  themselves  by  reason 
of  physical  or  mental  disability.  While  not  primarily  an  insane 
asylum,  Bayview,  at  the  time  of  the  study,  admitted  the  paujjer 
insane  of  the  city  and  cared  for  them  in  a  separate  ward.  The  State 
has  since  taken  over  such  patients.  The  report  of  the  city  board  of 
charities  for  1904  says: 

Thorp  b;is  i)»  tm  a  clifTicnlty  in  f«ecuring  a  recogniiioii  (^i  lUe  |iro|)er  function 
or  Hayview  as  uu  iuhrmuiy  auU  boBpitul.  It  is  ueitliei'  u  reforiiuitory  uor  a 
penal  Instltiitloii.  It  to  intended  for  persoDB  who  are  stck,  tnflriD,  or  aged, 
who  are  anable  to  support  themselves  or  to  find  others  to  support  tbem.  It 
It  not  Intended  for  ttae  able>bodied  or  for  persons  In  need  of  reformation. 

The  average  population  of  Bayview  in  1904  was  about  1,348,  of 
whom  625  were  insane  and  hospital  patients,  and  the  majority  of 
the  remainder  (723)  aged  men  and  women.  The  population  is,  how- 
ever, very  variable,  being  larger  in  winter  than  in  summer,  since 
there  are  always,  as  in  all  cities,  a  certain  number  who  seek  public 
shelter  during  the  cold  winter.  It  is  also  true  that  a  considerable 
number  of  the  inmates  work  on  farms  during  the  summer  and  return 
after  the  farming  season.  At  the  time  of  the  study  the  inmates  were 
very  largely  persons  ranging  from  middle  life  to  old  age,  the  number 
of  men  and  women  being  about  equal,  and  there  were  many  infirm 
and  maimed  or  crippled  pei*sons  among  the  number.  The  large 
number  of  hospital  patients  consisted  not  only  of  the  persons  who 
became  ill  while  inmates  of  the  institution,  but  also  of  pauper  patients 
transferred  from  the  city  hospitals. 

The  inmates  did  nearly  all  the  work  of  the  institution,  both  indoors 
and  on  the  institution  farm.  This  is  over  200  acres  in  e:ctent  and 
]aelds  a  large  pairt  of  the  vegetables  consumed  by  the  .inmates  and 
employees.  A  number  of  those  who  did  regular  work  received  wages 
for  their  services.  No  work  was  carried  on  at  Bayview  except  that 
1655»— BuU.223— 10  2 
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incident  to  the  operntion  of  the  institution — that  is,  nothing  was 

maniifactiirpd  for  sale. 

The  institution  lif<'  of  the  inmates  wns  vory  reiriilar.  They  rose 
early  in  tlie  morning,  the  risin<r  bell  ringing  at  nhout  5.30  a.  m. 
They  also  retired  early,  the  great  majority  being  m  bed  before  l) 
o'clock,  the  official  time  for  "  liglits  out."  The  meals  were  served 
at  regular  hours,  although  the  hour^  in  each  division  of  tiie  institution 
were  not  precisely  the  ?amp,  and  the  women  ate  breakfast  somewhat 
later  than  the  men.  On  Sunday?  suj)i>er  was  served  earlier  than  on 
the  other  days  of  the  week.  Religious  services  were  conducted  daily 
hy  different  church  organizations,  and  occasional  entertainment? 
were  provided  by  various  charitable  organizations  in  the  city  for 
the  amusement  of  the  patients. 

All  matters  pei-taining  to  the  management  of  Bnyview  have  re- 
ceived very  careful  attention  from  supervisors  of  city  eiuirities  and 
from  the  institution  oflieials.  Several  years  before  the  studies  were 
made  tlie  dietary  question  was  carefully  eonsidered  by  nne  of  the 
meniber.s  of  the  board  who  had  had  a  great  deal  of  experience  in  the 
study  of  nutrition  prol)lems.  As  a  result  tlie  rations  now  supplied 
were  determined  ui)on  because  they  weie  Ixdieved  to  meet  the  require- 
ments of  the  subjei  ts  and  to  conform  to  the  commonly  accepted  dietaiT 
standards,  while  at  the  same  time  they  were  rca^^onahly  varied  and 
palatable  and  came  within  the  sum  available  for  fmv]  e\penditure> 
per  person  per  day.  The  dietary  as  thus  arranged  lias  proved  fairly 
satisfactorv,  as  was  shown  bv  the  fact  tliat  the  inmntes  retained  their 

■  ft 

accustomed  liealth  and  strength  to  a  noticeable  degree,  considering 
the  large  ]>roportion  of  aged  and  infirm. 

The  buildings  of  the  institution  were  well  adapted  to  their  several 
purpo.-e^,  though  at  the  time  of  the  studies  somewhat  overcrowded, 
The\'  were  particularly  n(>ticeal)le  for  the  neatness  and  cleanliness 
e\erywhei'e  e\  ident.  Tltc  main  building,  which  was  the  one  in  which 
the  dietary  studies  were  made,  was  of  brick,  four  stories  high,  one 
wing  being  used  for  male  and  the  other  for  female  inmates.  Each 
section  had  its  ho^|)ital  and  its  sun  parlors  in  addition  to  dormitories, 
dining  room,  lavatories,  etc.  The  oflicial  force  had  their  li\  in^r  room-^ 
and  dining  looms  in  the  center  of  the  main  building,  and  there  were 
also  one  or  two  large  public  room-;. 

A  part  of  the  food  sui)|)lied  to  tlie  divisions  studied  was  cooked  in 
the  "diet  kitchen,"'  but  tlie  gicater  portion  in  the  so-called  "county 
kitchen."  Tlie  diet  kitchen  "  was  situated  in  a  wing  in  the  rear  of 
the  building  and  was  e~perially  etiuipped  for  its  purpose.  From  it 
was  serve<l  a  |>art  (^f  the  menu  for  the  regular  inmates  and  also  for 
the  hospital  patients  of  the  institution.  The  coimty  kitchen."  in 
the  basement  of  the  main  building.  wa<  the  principal  kitchen  of  the 
institution,  and  most  of  the  food  lor  the  inmates  was  cooked  there. 
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It  was  of  good  size,  clean,  and  orderly,  and  seemed  to  answer  its  pur- 
pose very  well.  All  the  workers  in  this  kitchen,  including  the  head 
cook,  were  inmates.  The  bakery  of  the  institution,  where  all  the 
l)read  used  is  baked,  was  also  well  equipped.  It  was  situated  in  the 
basement  of  the  main  building,  directly  back  of  the   county  kitchen." 

STAPLE  TOOBS  AND  METHODS  07  SE&VIHO. 

Some  observations  in  repird  to  the  staple  foods  of  the  institution 
and  the  way  they  are  served  are  of  interest,  preliminary  to  a  consid- 
eration of  the  dietary  studies. 

In  fjeneral,  it  should  be  said  that  the  ofiicers  of  the  institution  made 
a  special  effort  to  see  that  all  the  provisions  purchased  were  of  the 
ver\  best  quality  that  could  be  secured  with  the  funds  at  their 
disposal. 

All  foods  whieli  were  purchased  were  bou<;ht  under  contract  if 
the  amount  exceeded  r)00  pounds.  The  number  of  cooked  articles 
scr\"ed  to  the  inmates  was  comparatively  small,  bread,  coffee,  and  soup 
being  the  three  staple  articles  of  diet.  For  two  or  three  weeks  in 
the  sprin<i:  »i^<l  during  the  time  of  tliese  studies,  fish  and  coffee  were 
served  in  place  of  the  soup  on  Fridays.  Otherwise,  the  soup,  which 
should  more  properly  be  called  a  slew,  was  cooked  and  served  every 
day  of  the  week  except  Sunday.  As  a  rule  this  soup  was  made  of 
beef  and  vegetables,  though  mutton  was  used  in  place  of  beef  one  day 
in  each  week,  either  Friday  or  Saturday.  Two  methods  of  making 
the  soup  were  followed.  On  Mondays  and  Thursdays  the  meat  was 
boiled,  cut  from  the  bones,  and  after  being  apportioned  in  lots  suit- 
able for  the  different  dining  rooms,  was  placed  in  kettles,  where  it 
was  kept  hot  until  served,  becoming  in  the  meantime  more  or  less 
brown  and  savory,  so  that  it  resembled  n  pot  roast.  A  gravy  was 
provided  for  the  meat  in  some  but  not  in  all  of  the  dining  rooms. 
Into  the  stock  from  the  boiled  meat  were  put  the  vegetables  which 
always  made  up  a  part  of  the  dinner — potatoes,  carrots,  onions,  etc. 
These  were  then  boiled  and  the  soup,  or  broth,  i.  e.,  stock  plus  vege- 
tables, was  apportioned  to  the  several  dining  rooms.  The  meat  was 
served  on  plates,  a  ration  to  a  person,  while  the  broth  was  served  in 
tin  cup.s.  This  entire  dinner  was  called  "soup*'  at  the  institution, 
and  is  so  called  throughout  this  report,  though  the  meat  was  served 
entirely  separate  from  the  broth. 

On  other  days  the  soup  was  made  in  the  usual  way.  that  is,  the 
meat  was  cooked,  then  boned,  and  replaced  in  the  kettle  with  the  po- 
tatoes and  other  vegetables.  To  prevent  its  breaking  up  too  much 
the  cooked  meat  was  not  added  until  the  vegetables  were  partly  done. 
A  small  quantity  of  flour  was  added  to  the  soup  to  thicken  it  slightly, 
and  salt  and  pepper  were  of  course  used.  This  soup  was  very  palata- 
ble, resembling  stew  rather  than  soup,  and  seemed  on  the  whole  to  be 
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well  liked.  In  tliis  caso  the  meat  and  broth  were  served  tn^n  Ukt. 
In  <r(»neral,  the  thicker  the  M>up,  tliat  is,  the  more  meat  and  vegetables 
it  had  in  it,  the  better  it  was  relished. 

Tlic  Ix'ef  whicli  tin'  institution  used  was  mostly  the  portions  known 
as  hi(U'>  anil  rattlers."  the  better  cuts  of  the  former  being  reserved 
for  the  ollieers  ;nid  employees.  It  was  purcliased  from  Baltimore 
dealers.  AMiile  eiossomy  demanded  that  the  meat  Ije  cheap,  it  ap- 
jjcared  to  be  of  good  quality.  It  was  ahvay-  '^uijjeeted  to  a  careful 
inspection  by  the  si(^ward  Iw^fore  being  received.  Fresh  roast  pork, 
raised  at  the  a>ylrini.  was  served  on  Sundays  during  the  winter  season 
in  phi('«'  of  the  smoked  pork  shoulder. 

The  use  uf  fi-h  was  rather  restricted  at  Bayview.  During  part  of 
the  vear  the  women  inmates  who  worked  received  salt  herring:  for 
breakfast  one  morning  each  week.  In  general,  fre-h  {\<h  wa^  uol 
supplied,  but  in  die  spring,  when  fresh  iierring  were  m  season,  they 
were  served  baked  foi"  tlu'  Friday  dinner,  and  formed  a  palatable 
dish.  ^Mien  this  changr  wa.^  made  in  the  menu  mutton  soup  was 
served  on  ^Saturday  in.^tead  of  Friday,  as  at  other  seasons. 

1  lie  bread  baked  at  the  institution  was  excellent  in  quality,  an  ex- 
perienced  baker  l)eing  in  charge  of  this  department.  The  bread 
served  to  the  inninfe-^  wa>  made  of  a  mixed  spring  and  winter  wheat 
flour.  This  yi**ldi*d  a  loaf  which,  though  not  absolutely  white  in 
color,  was  ligiu,  ten<ler,  and  of  excellent  flavor,  with  a  crust  nicdy 
browned  but  not  too  thick.  The  bread  w!is  practically  uiiiforni  in 
quality.  These  characteri>ti(s,  always  desirable,  are  essential  wlieii, 
as  at  Bayview  and  many  oilier  institutions,  bread  forms  the  basis  of 
the  diet. 

During  the  green- vegetable  season  two  kinds  were  served  on  Sun- 
days. Tliroughout  the  .^unmier  ((trn,  peas,  etc.,  were  added  to  the 
soup  wlien  Ihey  could  be  obtained  from  tlie  farm.  Radishes  and 
onion  top^  were  -ervetl  to  the  various  dining  rooms  in  season,  gener- 
ally for  supper,  and  were  much  relished.  Vinegar  was  allowed  the 
inmates  on  days  when  bacon,  cabbage,  or  greens  were  .served.  Salt 
was  alway--  j)hice<l  ori  the  tables,  but  pepper  was  generally  added  in 
the  kitchen  to  the  articles  which  required  it.  So  far  as  could  be  as- 
certained, the  imnates  received  no  desserts  of  any  sort  except  on  cer- 
tain h(didays,  when  a  complete  change  was  made  in  the  dinner  menu. 

The  women  inmates  drank  a  good  deal  of  tea,  l)ut  on  the  whole 
cutfee  wa-  ilie  beverage  of  the  institution.  The  latter  was  served 
twi<  (  ;i  (hiy.  nauK-ly.  nt  breakfast  and  at  supper,  and  was  made  from 
a  conibliiat ion  of  liio  i-oll'ee  and  roa.sied  rye,  a  mixture  not  uncom- 
mon ill  many  homes  in  the  hnality.  Sugar  and  milk  were  not  placed 
on  ilie  tal)h'>.  but  were  added  t<t  the  cotl'ee  when  it  was  nnide.  Thi.s 
melluMl.  wlnle  it  aj)peared  to  be  ihe  only  one  j>raeti(  able.  had  the  di.^- 
advantagu  of  not  suiting  the  individual  preferences  regarding  the 
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quantity  of  sugar  and  milk.  It  -was  learned  that  an  attempt  was  once 
made  to  put  sugar  on  the  table  and  let  the  men  help  themselves,  but 
this  was  found  impracticable.  It  would  seem  that  in  such  an  insti- 
tution arrangements  might  be  made  whereby  one  person  at  each  table 
might  have  charge  of  the  milk  and  sugar  and  give  each  one  at  the  ta- 
ble the  amounts  which  suited  his  taste.  Otherwise,  the  coffee  seemed 
to  be  fairly  satisfactory.  The  amount  of  milk  used  in  it  was  greater 
or  less  according  to  the  season,  as  the  institution  depends  upon  its 
own  herd  of  cows  for  its  milk  supply.  At  the  time  of  these  studies 
(spring,  1905)  about  8  gallons  of  milk  were  used  in  making  up  ap- 
proximately ISO  gallons  of  coffee.  The  amount  of  sugar  used  for 
this  quantity  was  about  38  pounds. 

Bread  was  the  cmly  article  of  food  supplied  in  absolutely  unlimited 
quantities  to  eveiy  person.  Nevertheless,  the  aim  was  to  provide 
enough  of  other  foods  so  that  there  should  be  plenty  for  second  or 
even  third  helpings  for  all  who  desired  them. 

In  apportioning  the  soup  and  coffee  to  the  different  departments, 
the  cook  served  what  he  considered  sufficient  amounts,  measuring  the 
quantities  with  his  dippers,  which  he  knew  held  a  certain  number  of 
rations.  The  quantities  served  were  in  accordance  with  the  number 
of  people  in  each  department,  with  an  allowance,  based  on  experience, 
for  extra  helpings.  Similarly,  the  meat  served  on  Mondays  and 
Thursdays  was  cut  up  into  rations  and  these  rations  counted  out  and 
apportioned  according  to  the  number  of  persons,  some  allowance  being 
made  for  extra  helpings.  The  cook^s  judgment  in  this  matter  was 
very  good.  There  were  very  seldom  calls  at  the  kitchen  for  extra  sup- 
plies, and,  on  the  other  hand,  the  amounts  left  over  were  very  small. 

The  diet  throughout  the  summer  was  varied  by  the  use  of  different 
vegetables  in  their  season.  One  practice  at  Bayview,  namely,  the 
method  of  distributing  radishes,  green  onions,  etc.,  was  interesting,  in- 
asmuch as  it  is  not  customary,  or  at  least  it  was  not  followed  at  other 
institutions  in  which  dietary  studies  have  been  made  under  the  aus- 
pices of  this  Office.  If  there  were  not  enough  vegetables  at  any  one 
time  to  supply  the  whole  institution,  the  supply  first  at  hand  was 
given,  say,  to  the  women^s  dining  room,  then  the  next  lot  to  the  men's 
dining  room,  and  so  on  in  rotation.  In  some  institutions  an  article, 
even  if  it  grows  in  the  institution  garden,  is  not  commonly  used  un- 
less there  is  enough  to  serve  the  whole  institution  at  the  same  time. 

MENUS  FOB.  THE  DXFFEBENT  WABDS. 

The  four  dietary  studies  made  at  Bayview  included  by  no  means 
all  the  different  classes  of  inmates.  It  is  of  interest,  therefore,  to  give 
some  data  regarding  the  general  menus,  to  show  both  the  kinds  of 
food  used  and  the  variations  in  the  rations  of  different  wards  of  the 
institution.  These  menus  were  of  necessity  very  simple,  and  since 
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f}iey  were  made  at  a  time  of  the  year  when  there  was  little  variety  in 
the  vegetables  available,  indicate  a  simpler  diet  than  was  really 
nerved,  taking  the  year  through.  It  should  also  be  remembered  that 
at  Bajview,  as  in  most  institutions,  the  Sunday  and  holiday  meals 
varied  from  those  of  other  days.  On  Sunday  soup  was  not  served, 
but  meat  (generally  salt  smoked  pork  or  shoulder)  and  vegetables 
were  provided,  and  on  regular  holidays,  special  dinners.  Thus  on 
'  Thanksgiving  turkeys  are  served,  and  on  Christmas,  New  Tear^s,  and 
Fourth  of  July,  special  menus  are  provided. 

A  menu,  selected  as  a  fair  sample  of  those  served  in  the  insane 
department,  follows: 

Sample  Hsifu  op  Irbahe  DsPAsriiBrr. 

Breakfast:  Bread,  coffee. 

Dinner:  Beef  soup*  wltb  TegetableB,  bread,  rice. 

Supper :  Bread,  stewed  trait;  cofle& 

A  sample  menu  for  the  hospital  ward  follows: 

SAnna  Mbnv  or  Hobpital  Waba. 

Breakfast:  Oatmeal,  mUk;  bread,  bntter,  egg8»  tea,  and  cotfee. 
Dinner:  Chicken  aoup,  betftteak,  bread,  tea. 
Sapper:  Breed,  butter,  crackera,  milk,  tea,  and  coffee. 

The  menus  for  the  phthisical  ward  and  for  the  chronic  patients 
were  of  the  same  general  character. 
A  sample  menu  for  the  infirmary  ward  or   general  diet**  follows: 

Saicplb  Menu  roa  InnsMABY  (oa  Gercbal  Diet). 

Breakfast:  Oatmeal,  milk,  bread,  butter,  egga,  tea,  and  coffee. 
Dinner:  Beef  soup  with  Tegetablea,  bread. 
Supper:  Bread,  coffee. 

The  character  of  meals  served  the  working  women  is  shown  by  the 
following  sample  menu : 

Sample  Mkku  fob  Wobkinq  Women. 

Breakfast:  Oatmoiil,  milk,  HamburR  stenk.  brond,  butter,  toa,  and  ooffiee. 

Dinner:  Hnr^on.  Ixcf  smip  with  vf»'^«'table8,  rice,  milk,  bread. 
Supi)er:  Bread,  butter.  \on.  nnd  coffee. 

The  farm  and  stable  helpers  received  the  infirmary  diet,  together 
with  a  sort  of  meat  at  id  vegetable  stew,  called  hash,*^  for  breakfast 
each  morning,  cold  beef  for  supper  each  evening,  and  molasses  Tues- 
day eveniiijr  at  supper. 

According  to  these  menus  the  diet  of  the  department  for  the  insane 
appears  to  have  been  more  varied  than  that  of  any  other  departments 
of  Bayview  excepting  the  hospital  wards.   Many  of  tlie  inmates  were 

«  See  p.  19. 
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physically  vigorous,  and  the  Bayview  officials  evidently  shared  the 
belief  commonly  held  that  the  insane  need  a  fairl}'  generous  diet. 
The  diet  in  the  insane  ward  did  not  differ  very  much  from  hospital 
diets  of  public  insane  hospitals,  as  reported  in  previous  studies  made 
under  the  auspices  of  this  Department "  and  similar  work.*  Rice  and 
oatmeal  were  used  extensively,  both  being  well  cooked.  In  the  hos- 
pital ward  the  diet  was  naturally  quite  different  from  that  in  either 
the  insane  wards  or  the  wards  for  regular  inmates,  being  fitted  to 
the  needs  of  the  individual  patients.  Eggs  and  milk  were,  of  course, 
much  used  there. 

There  is  no  question  that  the  diet  supplied  the  regular  population 
(with  the  exception  of  the  hospital  wards)  was  less  varied  than  that 
of  many  hospitals  for  the  insane.  It  is  interesting  to  note  in  this 
connection  that  when  inmates  were  first  received  they  were,  as  a  rule, 
satisfied  with  the  food,  but  after  a  time  they  did  not  relish  it  so  much. 
This  was  very  likely  due,  in  large  measure,  to  the  monotony  of  the 
diet 

Apparently  the  menu  as  a  whole  was  as  ^oo^l  as  was  possible  with 
the  amount  of  money  available;  and  if  the  institution  authorities  are 
to  provide  a  more  varied  diet  more  money  will  be  required.  If  more 
monej'  could  be  allowed  for  the  purpose  the  diet  could  be  easily  and 
materially  improved.  There  are  a  number  of  inexpeiisivo  dishes 
which  are  commonly  used  in  insane  hospitals  which  could  be  sug- 
gested for  use  here  and  whicli,  introduced  at  least  one  day  in  a  month, 
would  make  a  comparatively  small  increase  in  the  cost  per  year  to 
the  asylum.  Such  changes  are,  for  example,  the  addition  of  baked 
beans  to  the  regidar  supper  menu  once  each  month.  Ginger  cake 
mijErht  also  be  used  for  supper  once  a  month,  along  with  the  regular 
bread  and  coffee,  and  would  give  a  pleasing  variety  to  the  diet,  par- 
ticularly as  nothinrr  in  the  nature  of  a  dessert  is  served  except  on  hol- 
idajrs.  Baked  chopj^ed  hash  would  be  a  new  and  inexpensive  dish 
that  might  readily  be  supplied.  It  would  seem,  too,  that  potatoes 
should  be  served  with  fish,  as  that  accords  with  the  custom  in  this 
country.  \Miile  the  bread  served  is  very  good,  the  occasional  use  of 
rdls  or  biscuits  would  vary  the  diet  and  make  very  little  difference 
in  cost.  Frankfort  sausages  would  also  give  a  pleasing  variety. 
Macaroni,  prepared  with  tomatoes  or  cheese,  would  inako  a  very  pal- 
atable and  nutritious  dish  at  a  very  small  cost.  It  is  altogether  prob- 
able that  some  such  small  additions  to  the  menu  would  be  of  value 
as  a  source  of  greater  contentment,  even  though  they  were  not  abso- 
lutely needed  for  nourishment. 

•U.  a  DepL  Agr.,  Office  Ezpt.  Staa  Bui.  160. 

»N.  T.  State  Com.  Lunacy  Ann.  Bpt»  11  (1888-8);  12  (1889-1900);  18 
(1900-1). 
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METHODS  OF  MAILING  THE  DIETABY  STUDlEa 

The  weights  of  foods  served,  returned,  and  wasted  during  these 
studies  were  recorded  in  the  UBiial  way ;  the  methods  of  cooking  were 
noted ;  the  composition  of  the  different  foods  was  determined  as  de- 
scribed on  page  15 ;  and  the  number  of  persons  served  in  the  dining 
rooms  under  consideration  was  noted  for  each  meal.  From  these 
data  has  been  deduced  the  nutritive  value  of  food  served,  eaten,  and 
wasted  per  man  or  per  woman  per  day,  as  shown  in  the  tables  beyond. 
Observations  of  general  conditions  were  also  made  as  an  aid  to  in- 
terpreting the  data. 

One  variation  from  the  usual  custom  has  been  made  in  presenUng 
the  results  of  the  investigation.  It  has  been  usual  to  record  the 
amounts  of  nutrients  and  energy  per  man  per  day.  In  these  studies, 
however,  only  the  figures  for  jjrotein  and  energy  are  given,  these  con- 
stituting the  essential  data  for  considering  the  nutritive  value  of  the 
ration  and  related  questions.  Tlie  tables,  therefore,  do  not  show  the 
relation  of  fats  and  carbohydrates  to  the  diet.  ^Vhile  such  data 
might  be  interesting,  they  are  not  essential,  since  in  the  ordinaiy 
mixed  diet  it  may  be  safely  assumed  that  fats  and  carbohydrates 
will  appear  in  reasonable  proportions,  and.  furthermore,  on  theoret- 
ical grounds,  it  is  immatorial.  at  least  within  limits  not  exceeded  in 
these  diets,  which  of  these  classes  of  foods  supplies  the  energy,  pro- 
vided the  total  quantity  is  sufficient. 

DIETABT  STUDIES  NOS.  682  AND  683.  MEN'S  DINING  ROOM,  REOU- 
LAB  PATIENTS  AND  STABLE  HANDS  AND  CHBONIC  AND  SPECIAL 
DIET  PATIENTa 

Dietarv  studies  Nos.  082  and  083  were  carried  on  simultaneouslv 
in  the  men's  dining  room,  which  is  the  largest  in  the  institution  and 
in  which  several  classes  of  persons  are  served.  The  total  numher 
served  at  tho  tinio  the  studies  were  made  inchuled  10  farm  and 
stable  helpers,  V6i)  iv^uhxv  inmates^,  ^'2  chronic  patients,  and  24  men 
on  special  diet.  Tn  the  winter  tlie  number  served  in  the  dininjr  room 
is  considerably  hirger.  Study  No.  082  included  the  regular  patients 
and  the  stable  hands  and  No.  683  the  chronic  and  special  diet 
patients. 

During  the  wook  covered  by  these  studies  the  chronic  population 
included  in  stud}'  No.  083  did  not  vary  from  day  to  day.  There  was 
a  very  marked  decrease,  however,  in  the  number  supplied  witli  tlie 
regular  diet  and  included  in  study  No.  0S2,  the  exact  number  for 
each  day  of  tlie  week  covered  by  th(^  stiitly  being  as  follows:  Monday, 
141:  Tuesday,  143;  Wednesday,  14U;  Thursday,  136;  Friday,  132; 
Saturday,  12S,  and  Sunday,  127. 

The  majority  of  iinuates  in  tliis  dining  room  were  classed  as  work- 
ers, though  the  aniouut  of  work  they  did  was,  of  course,  very  variable. 
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It  has  been  stated  above  that  the  population  of  Bayview  was  composed 
almost  entirely  of  men  and  women  ranging  from  middle  life  to  old 
age.  In  this  dining  room  the  so-called  chronic  patients  were  ahnost 
all  elderly  and  decrepit,  while  the  large  majority  of  the  regular  in- 
mates were  men  in  middle  life  or  older.  The  officer  in  charge  of 
this  dining  room  (himself  an  inmate  of  the  institution)  gave  it  as 
his  opinion  that  the  number  of  men  under  50  years  of  age  constituted 
a  very  small  fraction  of  the  total  number. 

The  dining  room  was  well  cared  for  and  cloan.  The  food  was 
aerved  on  bare,  unpolished  wooden  tables,  which  were  frequently 
washed  and  scrubbed  with  great  care.  The  menu  for  the  regular, 
chronic,  and  special  diet  patients  was  principally  the  same,  but  the 
chronic  patients  were  supplied,  in  addition,  with  some  articles  which 
the  regular  inmates  did  not  receive,  and  the  special-diet  patients  had 
extra  articles  on  order  of  the  physician  in  charge.  The  farm  and 
stable  helpers  had  somewhat  different  food  from  the  other  inmates 
of  this  dining  room,  being  allowed  meat  three  times  a  day  and  potatoes 
with  dinner  on  several  days  of  the  week.  The  meat  and  potatoes 
were  frequently  served  together  in  a  dish  called  ^^hash."  tliough  it 
was  really  a  beef  stew.  Soup  and  coffee  were  served  in  tin  cups, 
crockery  plates  being  provided  for  other  food.  The  ration  system 
was  followed  entirely  in  this  dining  room  except  in  tlie  case  of  bread, 
that  is,  each  man's  share  of  the  different  kinds  of  food  was  served 
to  him  from  the  lai^re  lots  sent  from  the  kitclien  and  put  at  his  place 
at  the  table.  Bread  was  sliced  and  placed  in  square  tin  pans,  three 
or  four  to  a  table,  so  that  each  man  might  help  himself. 

Meals  were  served  as  follows :  Breakfast  at  6  a.  m.,  dinner  at  12  m., 
and  supper  at  5.&0  p.  m.  In  the  winter  season  there  was  not  room 
for  all  the  men  to  eat  at  the  same  time;  the  chronic  patients  were 
therefore  served  about  twenty  minutes  earlier  than  the  others  and 
finished  in  time  to  let  all  the  regular  patients  sit  down  together.  In 
general  no  attempt  was  made  to  keep  separate  the  amount  of  I  tread 
serve<l  to  each  person  or  the  amounts  of  individual  waste.  The 
waste  bread  from  the  chronic  patients  was,  however,  kept  separate 
for  the  different  meals  of  one  day,  and  the  amount  weiglud.  Tliis, 
it  believed,  gave  a  very  fair  idea  of  the  average  waste  of  bread 
from  this  department,  as  there  appeared  to  be  little  variation  in  the 
amount  from  day  to  day.  The  results  of  the  stiuly  witli  regular 
patients  and  stable  hands  are  sununarized  in  the  table  whicii  follows, 
and  show  the  amounts  of  protein  energy  in  food  i^aten  and 
wasted  for  seven  consecutive  days  of  tliree  meals  each,  the  results 
being  given  separately  for  each  day  of  the  week.  This  method  of 
tabulating  the  data  gives  an  oppoiluuity  to  observe  the  variation  in 
food  consumption  on  different  days. 
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Amounts  of  protein  and  energy  in  food  eaten  and  wasted  per  man  per  day, 

dtetary  «f»dy  No.  6S2. 


Food  nwterUib. 

A n  11  nil  1 1    (ill r-i) 

A inoiiiil s  \va.<;;ihI. 

lutein. 

BOTrEH,  MAT  ?,  TO  PfNlfERr  MAT  tf. 

Aoinmt  fofKl: 

Otamt. 
3 
41 

m 

•21 
381 

SI 

« 

433 

Vegi'i  il'l'  I'H>f|; 

S6 

1,273 
07 
83 
223 

4 

US 

Pstatoeft  (baked)  (64} «  

1 
1 

1* 

u 

B7 

l.«25 

4 

113 

Uiscc'llancous  food: 

^^oiiji  ■:<'i''  

17 
5 

72 

1 

aD 

6 

5 

\{.:^\,  '  V,,  ^.  

1 
1 

a. 

2 

2,652 

e 

141 

Aiii:ii;il  fi>ii<i: 

28 
2 

434 

32 

MillcCtt)  

25 

4W 

1,5» 
100 

3 

74 

m  1  1,627 

9 
O 

lli-^t  ri:.iii.  i.ii-^  foofl: 

.--iiil;'  1  I'm   

36 
6 

Ml 
91 

> 

 ,„  

I 

42 

6S2 

1 
I 

1  '^ 

2,735 

4 

» 

><l  fPt  n    il.\V  \),  TO  m.NNEK,  MAY  10. 

Anima]  fo<:Hl: 

4 

22 

&S 
406 
33 

Piirk.  >ihoiil<lor,  IwUett  i'£il  

MUki.K   

T  >;  ;'  looil  

494 

:   :  .4)  

1,481 
102 
17 

3 

79 

liu«lisli«>»(c«)  

1 

If  b>ei>HLiiiroM-s  fiNMl; 

S<mn  (l.'»)  

IJuiih  {,'iOj*'  

\,im 

0 

n 

& 

flOB 
80 

44  )i«8 

SrPrEB.  MAY  10.  TO  litNNRH.  MAY  11. 

Animal  f<x>il: 

Hixf.  Ixitlf.i  (\)  

7% 

41 
9 

19 
1 

377 
117 
345 
34 

!'.  •  '  r<.fta|<if|  { [«)  li  

iliU  ,:i3)  

•  ■ 

70 

873 

ttSrrvpd  only  lo  farm  aii<i  stn!ih»  helprrs. 

t>  This  Wiist  u  thick  iiU^u  u(  iJuLalous  and  jiit  al.   U  was  -served  uuly  tu  furni  and  ."table  bnlpczs. 
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AmtnMtM  of  protein  and  rnrrgy  in  food  eaten  attd  trnated  per  nwn  per  datft 

dU'tury  xtmly  So,  (iSii — CotitluutMl. 


Food  mtteriab. 


•vmi,  MAT  10,  TO  Buam,  way  ll-«oatlBa«I. 

V«CPta)ib^  food: 

Bn'ad  (4)  

Sufjar  C*')  

I'otaUx^,  boiled  (<li'»)o  


Total  vegetable  food. 

ICinellBnMnis  food: 

Soup  (»'•)  

Hash  (m}t>  

Broth  tram  aoup  (11). . 


Total  mlaoeUsmeoiu  food  

Total  ftiod  tar  8  modi  

nUPPia,  MAT  11,  TO  DOfMBft,  If  AT  12. 

Animal  ffwxl: 

I'ork.  shuuMiT.  l>oilfd(28).,..,  

lieiring,  baked  (2b)  •  

MOkm  


Total  animal  fpod. 

Vceeuble  food: 

a 


UrMd(4)., 


Tiit:il  \>'k'''tablc  food  

MlfloellaiH»ou»  (ood:  Hash  (hO)<». 


Total  (bod  fur  :?  iin  uls     

SVrrKK,  MAY  12,  TU  DIXKCB,  MAY  13. 


AaiaMl  Jbod: 
BnUer(31)<i. 
Mlllc  (33)  


Total  aotanallood. 


VccHabki  Jbod: 
BraMl(4).. 


KflB)  

Total  vegetable  food. 

lll80<;llanf>oiis  food: 

Soup  (7)  

Hash  (HO)ft  


Total  misoellanecNis  biod.  

Total  food  fbr  3  meals  

svnm,  MAT  13,  TO  mmram,  mat  IC 

Beef,  roasted  (19)  a  

Pork,  shoulder,  boiled  (23)  

UOk  <»)  


Amuunt.s  eatcu.   :  AtnouDts  wasted. 


Piotein.   Energy.  Protein. 


Ommx.    Oaloriea.  '  Gnm*. 


Energy. 


«7 

1 

08 

1,609 

19 

514 

« 

87 

Total  aalmalfbod. 


Veg(>tabie  food: 
Hr»>H/l  (4)... 

SlIiMr  I  -Mi). 


Cabbage  tprouts,  boiled  (5>. 
>,boltod<«6)  


I  iital  \  <v,''»tabl<'  food  

lti3tt!Uaiii.<jn.s  l(Hid:  Hash  f«0)t. 


Total  tini'\  for  .1  i[M'-als  

Avcru^,'!'  jjer  day  for  entire  stiirly 


■  Serred  only  to  turn  and  stable  helpers. 

>  Tbia  was  a  tbiek  sl««r  of  potatoes  and  meat.  It  was  spm<d  only  to  fium  and  stable  liripi'rs. 
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The  data  given  in  the  abosi'  lable  for  dittarv  No.  i\>-2  Aw\x  very 
clearly  that  tliere  is  a  decided  difference  in  tlie  amount  of  nouii'^h- 
ment  received  from  day  to  day  by  tin-  average  subject,  the  quanlities 
for  individual  days  rangin<j:  from  lii.")  nrrams  to  1<'»1^  grams  of  protein 
and  from  2,412  to  8.317  calories  of  energy.  Tin-  average  for  the 
S4'ven  days  was  144  grams  protein  and  2,901  calorie?^  of  energy  ]Htr 
<lav.  riiese  figures  are  rather  noticeable,  since  thev  >ho\v  a  some- 
what  narrower  nutritive  ratio  than  has  usually  been  found  in  tho 
dietary  studies  made  under  the  auspices  of  the  Otlice  of  Exj>erimenl 
Stations,"  i.  v.,  the  pmporlion  of  protein  to  the  energy  is  quite  large. 
As  is  discn^^ed  in  some  detail  elsewhere  (p.  40),  the  subjects  of  ^lu^ 
study  were  ap])arently  well  nourished.  It  seemed  to  the  observer 
thai  in  these  studies  the  amounts  of  food  consumed  i»y  different  iiuii- 
\  i(luals  varied  L^reatlv.  Some  inmates  reallv  consunicd  verv  little, 
while  others  werr  hearty  eaters.  This  means  (hat  the  individual 
consumption  varied  more  from  the  average  than  in  studies  previously 
reported. 

The  amount  of  waste  in  study  No.  (>82  was  nearly  uniform  for  each 
day  of  the  study,  and  the  daily  average,  4  grams  ])rot<'!n  and  '•7 
calories  of  energy — only  3  per  cent  of  the  total  amounts  supplieil— 
is  renuirkablv  small  not  onlv  for  institution  but  even  for  familv 
dietaries.  The  reason  for  such  a  small  amount  of  wasted  lu»>d  is 
discu>scd  on  page  30.  One  point  which  should  be  noted  in  this  aiul 
the  following  dietary  studies  i>  that  tin*  soup  wasted  was  in  many 
cases  wholly  or  in  part  of  ditlerent  conipt^ition  from  that  consumed, 
because  the  inmates  ale  nearly  all  the  solid  matter  of  the  souj>  and 
left  tile  broth,  ^^'heil  botli  soup  and  sonj)  broth  remained  the  total 
waste  was  weighed  and  the  jiroporlion  of  broth  estimated.  A  samjde 
of  this  wast<'  brotli  wa^  analyzed  and  its  percentage  comjjosition  us^  d 
for  compiitiiiLT  ih»'  rnilritive  value  of  all  the  waste  broths.  While 
this  mellioo  i>  not  strictly  accurate,  it  is  the  only  oiu-  which  seemed 
practicable  and  i-^  certainly  nuich  more  accurate  than  to  assume  that 
the  waste  had  the  highci-  (-onijtosii ion  of  the  thick  souj)  served. 
These  waste  portions  of  tiie  soup  had  but  little  nutritive  value,  being 
largely  fluid.  *• 

The  general  conditions  imder  which  dietary  study  No.  (is;)  with 
chronic  patients  and  those  on  a  s|)ecial  diet,  served  in  the  men's 
dining  room,  was  nuide,  were  spoken  uf  in  connection  with  dietary 
study  Xo.  (iSi>,  the  two  ^Indies,  as  has  been  said,  being  carried  on  at 
the  same  lime.  The  results  of  the  study  are  sununarized  in  the  table 
which  follows, 

«  See  U.  8.  Dei*t,  Agr.  Office  Expt.  Stus.  Cir.  89. 
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Amounttt  of  protein  and  energy  in  food  eaten  and  wasted  per  mun  per  day^ 

dietary  study  No.  683. 


Food  iMlvriBbu 


sums,  MAT  7,  TO  DOnnCB,  HAT  8. 


Animal  food: 

Beer  ))olled.  with  (travy  (17) . 

E^Ts.  iH'iU-a  (30)  

ItuU«r  (31)  

Milk  (33)  


Total  nlmal  food. 

Vcfetable  foixl: 

Oatmeal.  IkjUoiI  (2). 

lir<-.ul  (  1 J  

Hii^ur  (  4m   . 


Amotuit^  «at«o. 

Amomits  wasted. 

Protein. 

Enorgy. 

Protein. 

Energjr. 

2 

24 

m 

(inms. 

CalorUa. 

• 

u 

903 

'  s 

139 

24 


ToUil  vt'^t'taMfl  Jood. 

Mi9C«naiieoii:>  luud: 

Soup  («>)  

Broth,  from  soup  (II). 


29 


:*t2 

799 


IK 


i21 


Toul  lai^cellaneoiLs  food«. 
Total  food  for  3  meals  


18 


90 


gmvB,  MAY  8.  TO  nNMn,  mat  9. 


A&biial  food: 
EgRS  (30)... 
Butter  (31). 
Milk  CU).. . 


Total  animal  food. 

Vegetable  food: 

Oatmeal.  Iwlled  (2).. 

Rice.  lioUed  (3)  

Bread  (4)  

6ugar  (4<i)  


2 

il 


521  I 
2,243 


I 


Total  ve(;etable  food. 


33 


i»  :. 

185  I. 
308  . 


130 
lt<8 
S87 
100 


W5 


libcellaneous  food: 

8oup(15)   3.1 

Broth,  from  .soup  (II)  .*  ;  ^  i 


Total  mbcellaneous  food 


566 


Total  food  for  3  meals  .*  

flwrnt,  MAY  9,  to  mkmem.  mat  10. 

Animal  foo<l: 

EgKJ«  (30)  

Batter  (31)  , 

Milk  (33)  


79 


1.909 


2 

id" 


25 
158 
198 


Total  •nlmal  food. 

i(2).. 


tt  ' 


381 


Vegeubto  food: 
Oatroenl,  k 
8ugar  (46). 

BlMd(4)  

ttMosa^m)  

BaooB  tnm.  w^poiMted  aiqileB  (M)  

Total  Tcgetabk  food  

MlnaaaDMNiaitoDd:  8«yp(l$)  

Total  foofl  for  '.\  mmh  <•   

itl-pPER,  MAY  ID,  TO  DINNEK,  MAY  U. 

AalBtallbod: 


35 
1 
1 


139  . 
109 

587  < 
18  . 

140  . 


984  i 


31 


497 


75 


l.iW2 


2| 


B«ef.  tMllad.  with  sraTj  (17). 

Eggs  (30)  

Bt«tt«r(3l)  

UUk  (33)  


Total  animal  Ibod. 


42 

2 

554 
25 
158 
197 

9 

53  1  994 

38 


38 


18 
5 


23 


61 


38 


38 


10 
6 


16 


54 


3l« 


38 


'1  Of  itiK  7  ^'nmT?  of  protpfn  and  1  V>  t',ilr>rjc.s  of  Piicr^ry  \\<'Xf  siTvcd  ti)  *i]»'<  inl-i|io|  |>;Uii'ii(s  <  -ily. 
'  "f  thi^,  >  Kfuins  (if  [iroiriti  jiri'i  1  "ih  ciiliirics  of  rntTKy  wiTf  vrvi-t)  to  .sjH'ciiil-'iici  jul n  rils  mi  y. 
c  OX  tills,  h  gnum  of  protuin  and  Itil  calories  of  energy  were  served  to  special-dit^t  paticutii  only. 
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AmounU  of  protein  and  cnrrfju  in  food  eateti  and  wasted  per  man  per  day, 

dietary  aluUy  Xo,  685— GoDtlDued. 


Food  mfttcrfato. 


^<t  ]'!       MAT  10,  TO  DINNER,  HAT  II— COntlDOed. 

Vflg«M:iiilc  f<HKl: 

tjntiiuai,  boiled  (t).  

Bread  (4)  

8ufar(«)  


Total  vegetable  food  ,  

Mlscfllancniis  food: 

8oup(15>  

Broih  from  soup  (11)  

Total  mboftUaiMoas  food  

Total  llMd  tora  m«als«  

M  PPBV,  HAT  It,  TO  DINNIS,  HAT  12. 

Animal  foo.i: 

]l.-iTiti::.  hakcd  (2§)  

Ki'i's  ,  

Milk  xu  

lUittiT      I.. .      .  ,  


Total  animal  lood . 

Vegetable  food; 

Oatmeal,  boded  (2). 

Rloe,  boiled  (3)  

Bread  (4)  ,  

Sugar  (40)  


Total  Tegetable  food..  

Total  food  lor  3 meals*  

aurm,  mav  12  to  oinnbr,  mat  13. 

Animal  food: 

E«!i(30>.„  

Butter  (31).  

Milk  (33)  


Total  animal  food   

<      iih  il.  I  •ii.h'U  v-';.....  

Hr,     I    ;  1   

\'.  I'll  \\'  -  I'A.    .  . 

J-;:!!!.'!-  I;  I  in  I  i  v  .'.j  or ,  i  r,  I  U  1^. 

Ti't:;:   

Mi;>i  I'll  :;.'  '       fii'vj:  ^niip  i  '."  i   

1  olai         lot  >i  aiiala  «  


MITPPER.  MAY  IS.  TO  PINSER,  MAY  14, 

Animal  [ 

Pork    liuii!  Icf,  lH<a<(l  (Jsif  

Kg(S  (30)  

Butter  (31  >  

Milk  (33)  


I' 


ii 


I  lal  food. 


Vegt '  -i I'll'  I ■ 

<  I  iiKi-  .1.    'ilf^d  (2)  

B:.  j.l  l,_   

SiH'ar  ( Vi)..   

('abbaiio sprouts,  boUcMl  ^6>...  , 

Potatoes,  !>ollwl  (^sj  

Tolal  vegetable  food   

Total  food  for  3  iiH>als<'.  

AvcrajTP  j^c'  day  for  mtito^  study  


Amoants  eatni. 


Protein. 


GfrasM. 
25 


30 


34 


70 
2 
10 


Boefnr. 


AnMiimtfl  mated. 


Protein. 


Caloriff. 
Ml 
M4 
96 


Gramf. 


532 


533 


3.3M 


039 
35 
19S 


82 


5 
3 
25 


33 


115 


2 
10 


12 

5 
25 


139 
174 
587 
166 

1,056 


2.375 


Coktitt. 
41 


i 


"a 


35 
158 
209 


.1 
I 


392 

100 

2S 


HQ 


27 
2 


38 


2'i 
150 


818 


1 

17 
2 

i.n 

103 
382 
61 

a 

48 

1,204 

t 

9 

17 

84 

a.  062 

a 

W 

2,070 

a 

41 

«Of  this,  T  ^rrams  of  proit>iii  and  i  vi  •■tvlorlps  of  enprffv  werp  st-rv-rvl  lo  sp<>olal-<liet  patients  only. 
*Of  this,  J«  Kruiiis  of  ]»n>ii-iri  .int)  IH7  ralorir.s  of  otKTKv  wit*'  M-rvt-il  to  sfjeHal-diet  putionts  only. 
'Of  Ihl^.  s  L'rams  of  j»rni«in  aii'l  172  tnlort»»s  of  t'tirrk'y  w.-n-  .s<tv<»(1  to  special-diet  patients  only. 
H  it  liijs,  'i  ^.Tuiiis  of  j>rot«»Sn  and  100  calorics  of  cnorpy  wpre  si'rvcd  to  spodal-dlet  patients  only. 
*  Ol  ttuji,  7  giann  oi  protein  and  153  calories  of  cuergy  were  served  to  special-diet  patients  only. 
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The  fifjiires  recorded  in  the  table  for  food  eaten  and  wasted  by  the 
chronic  inmates  present  a  striking  contrast  to  tliose  in  the  table  on 
page  27,  though  all  these  subjects  received  their  meals  in  the  same 
dining  room.  The  amount  of  protein  in  the  ration  of  the  chronic  and 
special  diet  patients  varied  from  75  to  117  grams,  and  tlie  energy  from 
1,771  to  2,375  calories  per  man  per  day,  the  average  for  the  seven  days 
covered  by  the  study  being  93  grams  protein  and  2,076  calories  energy. 
These  amounts  are  very  much  smaller  than  was  the  case  with  the  reg- 
ular patients  in  dietary  study  No.  682,  the  energy  value  being  espe- 
cially low. 

The  amount  of  waste  in  this  study,  as  in  the  preceding,  was  ex- 
tremely small,  the  average  for  the  week  being  but  2  grams  protein  and 
45  calories  energy  per  day,  or  2  per  cent  of  the  total  amount  of  each 
supplied.  These  figures,  like  those  in  the  preceding  study,  are  very 
small  and  will  be  discussed  beyond  (see  p.  3d). 

DISTABY  STUDY  NO.  684,  WOMEN'S  DIKING  BOOM. 

Dietary  study  No.  684  was  made  in  the  women's  dining  room  with 
110  women,  on  an  average,  and  3  men  who  also  had  their  meals  there. 
Of  the  total  number  of  subjects  only  about  55  were  classed  as  workers, 
though  nearly  all  did  more  or  less  work.  A  large  number  of  the 
women  were  elderly;  in  fact,  the  majority  had  passed  middle  life  and 
some  were  very  old.  The  ration  system  (see  p.  25)  was  followed  in 
this  as  in  the  men's  dining  room.  Part  of  the  food  served  was  cooked 
in  the  "  county  kitchen  "  and  part  in  the  diet  kitchen,'"  while  some 
of  the  extra  allowance  of  meat  for  the  workers  was  supplied  from  the 
officers'  kitchen.  It  was  not  found  practicable  to  obtain  the  'veifrlits 
of  the  food  of  (lie  working  women  as  distinguished  from  that  of  the 
others,  so  the  weighings  were  made  for  the  whole  <rr()iij).  It  is  be- 
lieved, however,  that  this  does  not  introduce  any  •rreat  error  in  the 
final  results,  as  certainly  over  half  of  the  group  were  workers  and 
the  amount  of  extra  food  did  not  constitute  a  very  large  proportion 
of  the  total  diet. 

The  dining  room  was  similar  in  all  essentials  to  that  in  the  men's 
ward,  as  wa>  alK>  the  service. 

TIk'  data  showing  the  amount  of  protein  and  ener^^y  in  eaten  and 
wasted  food  in  the  women's  dinin<:  i-ooni  (lui  in<:  ihv  week  covered  by 
the  study  are  shown  in  the  following  table,  tlie  quantities  l)eing 
expressed  on  the  basis  "per  woman  per  day."  In  computinir  the 
results  the  food  of  the  3  men  was  considered  equivalent  to  that  of 
4  women. 
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Atnount»  of  protein  and  energy  in  food  eaten  and  wasted  per  woman  per  day, 

dietary  ttudp  No.  68^. 


Food  imterfsbi. 


sums,  MAT  U,  TO  vnanet,  may  ifi. 

Animal  food: 

B«?f.  boiled  (I)  

Kiitn  CM))  

IJiitter  (31)  

Milk  (33)  


Total  animal  lood... 

Vegetable  food: 

Oatmeal,  boiled  (2)  

Bread  (4)  

Sugar  (46)  

Total  Tcget*ble  Ibod. 

Miscellaneous  food; 

Hash  (80)  

Oravy  (12)  


Soap  (8). 
Broth  from  aottp  (11). 


Total  mlaoeUancow  food  

Total  food  for  3  mealB*  

romn.  mat  U,  to  nmifn,  mat  U. 

Animal  food: 

UamburK  steak  (  20)  

EgKS  (30)  

Butter  (31;  

Milk  (33)  


Amounts  euten. 


Proidu.   Eoefgy.    J'rulfin  Energy, 


Oramt. 

28 
•2 


Total  animal  food. 

VeKetable  food: 

Oatmeal,  boiled  (2). 
Ulce.  boi|p<i  (3)....'. 

Brpi»d  (i)  

Supiir  {¥>)  

Radishes  (»W)  


Total  vegetable  food. 

Misoellaneoas  food: 

r.ravy  (12)  

Soup  (ft)  

Brolb  from  nnp  (11). . 


Total  mbcellanrona  food . 


Total  food  for  3  meals  f>.   

SVmCR,  may  16,  TO  DINNEB,  MAY  17. 

Animal  iood: 

Pork,  siioalder.  iwUed  (23)  

EURS  (»)  

Butter  (31)  

MUk(SS).....  


Total  animal  food. 

Vo|«»tablB  food: 

Oatmeal,  boiled  (2). 

Bread  (4)  

Sugar  (46)  


Total  vegetable  food. 

Mlsopllsneoua  food: 

Soop  (18)  

Broth  from  soup  (11).. 


Total  miscellaneous  food. 
Total  Ibod  for  3  meabft... 


12 
42 


2 
83 


Oalorifs. 
257 
19 
112 
2»>7 


GraiM. 


14 

IT 


13 


2 
32 

"i 


22 


to 


II 
2 


12 


2 
34 


14 


14 


7& 


70 
745 
131 


128 
58 
143 


57 

109 
283 


471 


64 

31 
734 
127 


18 
319 


337 


1.808 


IM 
18 
108 
259 


$79 


•8 
77S 
12B 


1,773 


CWorie*. 


<  )f  this,  i  kT.uTi.s  of  proi-'iii  ati<l  'iS  caloru's  of  fiicrvry  won-  y^rvt-d  to  spcci  il-ln  t  [>iiii( n  only. 
^  Uf  this,  4  gnuns  of  prou-in  and  o7  calorlt»  o(  energy  werv  iscrved  tospecialHliet  patients  oaljr. 
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Amounia  of  protein  and  energti  in  fonrl  mtcn  and  irnstrd  per  looiliaft  per  tfair* 

dietary  study  No.  684 — Continued. 


Food  uiat«ri«l». 


SI  PrKR,  MAV  17,  TO  DINNKK,  ilAV  IS. 


Ariiitial  f«K>rl: 

H.vf.  )K>it<>d.  witbpaTy  (17), 
E'ork.  sh<>tildar.tnlM 

Fa'HS  (■■«'>  i  

Iliitt.'r  Cil)  

MUk  (:«)..  


Tot  111  imiiuuJ  food. 


\>ci'tililt>  f<K>(i: 

(«.tiim>;il,  boDed  (2)  

Hr»'a'l  a  I  

Sijfjr  l  i>\)   

Onkm  topsj  sprioK  onions  (^) — . 
Sam  fhmi  ev«poratad  apples  <H). 


Total  vofBtable  Itaod. 

Soum  (15)  

Bran  tnm  aoup  (ll).. 


Total  mlaoBUBUMotfiMd.........  

TotaltoiHlfar3iiiMb«  

BUVm,  MAT  18,  TO  PtmiBR,  HAT  19. 

Animal  f'KKi: 

ll.'rrlii;;.  IsiktHl  Cisj  

Ki:i:s  r:*))  


Total  aalinal  faod. 

CVritiifiil,  I>oU.hI  I  .'!. 
Ric'.  txiiUMi  Ct^  


Bread  (4) 


Total  v^taMe  ipod  

Wsoen.inciKis  food: 

8ouu  (U)  

Brath  ftmn  toup  (11)  ^.  

Total  mtaMltaneoua  iood  

Total  fCMxJ  for  :<  iiic;»ls  " 

SUmSl,  HAY  ittj  TO  mNN&K,  MAY  20. 

ksSnui  food: 



BoU«r  (31)  

lCUk(38)  


Total  Miimai  taod. 

V^pBtaMofood: 

Ostmml.  boUetl  (2;. 

Brerifl  (•!).,..'  

1(0)  


Total  TCfBtaMoAiad. 

llkBd1aiieou5  food: 

•8eut)  (15)  :  

BMh  im  

BrottifroaifoapOl)-. 


Total  nUmllMMom  liiMd.; . 
Total  food  fst  3  nMOk^  


Amounts  eaten. 


Piotdn. 


Amounts  wasted. 


Protaiii.  Eangj. 


OfOffi.T     CaloTtfji.  Oramt. 


H 
2 


12 


70 


2 
34 


is 
lOS 


1.172 


ril 
r.'(. 

67 
«0 


IS 


19 


n 


26 


2 
1 

32 


35 


16 


16 
77 


2 
12 

IT 


2 

34 


38 


22 


74 


1,001 


241 


241 


2,504 


2  IS 
...I  lOS 
13  280 


550 


fi8 
38 
7G0 
136 


«2 


2S3 


1,7*5 


19 
108 
290 


377 


775 
126 
40 


1.009 


233  1 
124 


3.'57 


1.743 


4  ; 


14 


14 


lOS 


■  Of  this,  4  gnuDS  oT  proteiD  and  36  calories  of  energy  were 
^Of  this,  4giaiiiiof  protein  and  Uealorlies of  enoisy 
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served  to  specisMlet  patients  only, 
serred  to  spedal<dlet  potleiita  only. 


Amounts  of  protvin  and  energy  in  food  eaten  and  wasted  per  woman  per  day, 

dietary  9tu4p  No,  Ooatinoed* 


Food  maU^iab. 


y  k'fKh,  MAX  'Mi,  tu  DIKMKK,  MAY  21. 


Aniniiil  ftxi'i: 

Pork.  .<hoiild«r,  boiled  <23). 

F-Kp;  (;*))  

TUillcr   

Milk   


Total  aiiiiual  {ood. 


Vegetal  I  If  f(K>il: 

Oiiitiu'iil,  ttoUed  (2)„, 

llrrii.l  t  I).  

(■:ihii;ik''>  sprouta  (i),. 


bugar  iM>; 
8mim  rnmi  eviiparated  apples  (14). .. 

Total  v«B«table  food  

Total  food  for  3  meab  «  

Avenite  per  day  for  entlra  study  «. 


0mm*. 
16 

1 


30 


2 
34 


147 
■J(o 


7i4 


I7S 
1> 


44 


74 


i,«a4 


4 
3 


10 


U3 


134 


«  Of  this,  4  grams  of  protein  and  57  calories  of  energy  mrero  acrvcd  to  special-diet  pattoats  only. 

The  data  given  in  the  table  above  show  that  the  variations  in  the 
amounts  of  food  consumed  on  different  days  of  the  week  were  god* 
siderable,  as  was  the  case  in  the  two  preceding  studies.  Tlie  avorage 
amounts  eaten  per  woman  per  day,  85  grams  protein  and  l,i>'24 
calories  of  energy,  are  equivalent  to  lOG  grams  protein  and  2,405 
calories  of  energj'  when  calculated  on  the  basis  per  man  per  day 
(tilt*  daily  food  roquiroment  of  a  womnii  beinfn:  takon  as  O.S  tluit  of  a 
Tuaii).  Tliat  til  is  ration  furnished  siifHcioiit  protein  there  ran  be 
but  little  (iiu'stion.  The  aiiioniit  of  ener<^y  furnished  is.  Iiowever.  not 
propoitionately  hi<:h.  Whether  or  not  the  amount  was  suihcieut  is 
di^«  u.--.--e(|  later  ( [).  40) . 

The  (J  grams  of  i)rotein  and  134  calories  of  energy  in  the  wa-^te 
I'epresiMit  about  7  jx  i-  eont  of  the  total  food  served.  This  atn(tiiiit, 
though  relativoly  larger  than  that  noted  in  the  other  «;tiidies  at  Buv- 
view.  was  small  as  compared  with  that  in  other  iiistiLutions  studied. 

BXETABT  STUBY  NO.  685,  HBN*8  BBCETimrG  WABS. 

Study  No.  c.sr*  was  made  with  82  men  in  the  menV  receiving  ward, 
which  is  hx  aii'd  in  the  half  basement  of  the  main  building.  It  is 
in  this  ward  that  the  men  are  place<l  on  coming  into  the  institution. 
.Some  of  the  men  included  in  this  group  were  epileptics,  some  cripples, 
and  some  men  in  good  health.  There  were  a  few  young  men.  hut 
most  had  reached  middle  age  and  some  were  aged.  Judged  by  ihe 
amounts  of  food  which  were  sent  to  this  ward,  these  men  on  an  aTe^ 
age  were  hearty  eaters,  though  very  few  of  them  appeared  to  be 
strong  and  healthy.  Only  8  of  the  group  were  classed  as  workers. 


Digitized  by  Google 


35 


Tlio  men  in  tiiis  dining  room  had  their  hreakfust  early,  bein<r  through 
the  ineal  by  (i  iii  the  mornin<j:.    They  had  their  dinner  about  12  and 
their  -upprr  n  littie  iK'forc    o'clock  p.  m. 
,  Tho  dining  room  and  ;<»rvice  did  not  differ  in  any  important  par- 
ticular from  thoso  previously  d('.scriix'<L  ' 

The  amount^  of  protein  and  energy  coiihjunied  an<l  wasted  dui  ing 
the  study  are  sliown  in  the  following  table,  the  data  being  reconled 
for  the  entire  period  and  not  for  the  individual  days,  as  was  the  case 
in  studies  Nos.  682,  683,  and  684. 

AmoyntM  of  protein  and  energy  t  ntf  n  and  u  antedt  per  man  per  daft,  dietary 

9tudif  No,  685. 


Anlnwlfood: 

B«ef,  boU«d  (I)  

Vork,  sbouMtf,  boiled  (XI). 

Butt«r(3i)  

MOk  (33)  


AmouDls  eaten. 


Prvtcin. 


OroniM. 
II 
4 


Total  animal  fcwd. 


Vcntablv  food! 

BiMd  (4}  

Snnr  (46)  

Cabbaipe  spronts.  bolM  fS)  

OaJon  tops, sprtng onion ^  r.^nt  


Total  T«c«tabl»  food . , 
food: 


Bonp(15)c 
Bioib  trom  ooup  (U). 


Total 
Total  food* 


food. 


54 

"i 


S7 


3S 


35 


ni 


EatKgy, 


Calarirg. 

71 
30 
80 


Amouots  wasted. 


Protetn.  '  Eneisy 


Grams.  '  Calorif*. 


290 


1.234 
W 
60 
» 

ao 


1.431 


553 


3S3 


6 
3 


2.274  , 


_8 
ll 


•  Of  this,  3  gruos  of  protein  and  76  calories  of  eneigy  wsra  served  to  spedaMlet  pattonts  only. 

The  results  of  this  study  show  an  average  consumption  of  111 
grams  protein  and  2,274  calories  of  energy  per  man  per  day.  The 
waste  was  less  than  1  per  cent  of  the  food  served,  an  extremely  small 
proportion.  In  fact,  it  was  so  small  that  it  was  scarcely  worth  taking 
account  of.  It  should  also  he  noted  that  no  food  was  returned  to 
the  kitchen.  Usually  all  the  food  sent  was  eaten,  but  if  any  food 
was  not  served  it  was  saved  in  the  dining  room  for  the  next  meal,  or 
was  eaten  between  meals. 

WASTE. 

The  average  amounts  of  waste  for  the  three  studies  with  men  were 
abf)ut  2  per  cent  only  of  the  average  amount  served,  much  less  than 
is  to  l)e  expected  in  institutions  of  this  kind.  Judging  from  the 
available  data  on  this  subject,  one  may  fairly  consider  any  waste 
under  8  or  10  per  cent  of  the  food  served  to  be  small.  It  would,  there- 
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fore,  seem  that  the  mana^nuMit  hud  decreased  these  amounts  :iv  much 
as  possible  without  dangrer  of  iiiulersupplying  the  iiuiiaii-.  The 
waste  in  the  women's  diiiincr  room,  tlioiifrh  somewhat  larger  ihaii  the 
average  for  the  three  studies  with  men.  wns  still  remarkably  small. 

The  sinali  amounts  of  waste  may  be  due  eitlier  to  a  lack  of  sufficient 
quantities  of  food,  whicli  tends  to  make  the  subjects  consume  all  that 
is  uvailable  for  them,  or  to  care  on  the  part  of  the  institution  authori- 
ties in  plannin«if  the  ({uantities  necessary  so  closely  that  all  may 
have  a  sulliciency  and  yet  notliing  be  wasted.  In  this  connection  il 
should  be  noted  that  the  diet  was  peculiar  in  that  the  food  served  was 
of  such  a  nature  that  it  did  not  allow  of  nuich  waste,  unless  the  quan- 
tities served  should  be  too  great.  Thus  the  meat  which  was  served  had 
all  the  bones  removed  Inifore  being  sent  to  the  tables,  so  that  there 
was  no  lojvs  from  meat  adhering  to  bones,  while  the  bread  which  wai 
not  used  could  easily  be  returned  for  another  meal  (e.xcept  such  as  was 
placed  upon  the  nidi^idual  plates).  That  the  management  had 
planned  the  diet  with  a  view  to  avoiding  waste  was  evident  from  the 
nature  of  the  foods  served,  and,  as  has  already  been  stated,  it  was 
apportioned  to  the  several  dining  rooms  with  exceptional  care  and 
good  judgment.  That  the  subjects  in  study  Ko.  082  had  sufficient 
food  can  not  be  questioned,  yet  in  this  study  the  waste  is  as  small  aa 
with  the  others.  This  \v<jwld  seem  to  show  pretty  conclusively  that 
the  very  small  waste  was  due  to  care  in  the  selection  and  preparation 
of  food  on  the  part  of  the  olIiciaLs  of  the  institution.  Such  a  condition 
of  affairs  is  eminently  tlesirable  in  public  institutions  and  speaks  most 
higldy  for  the  management. 

AKOUirV  BATEH  FEB  PBBSOIT  AB  BHXmV  BY  TOTAX.  AXOUm 

FUBCKA8BD. 

As  a  means  of  learning  more  regarding  the  amount  of  food  actually 
consumed  in  different  dining  rooms  in  the  institution,  it  was  thought 
best  to  estinuite  the  quantity  of  nutrients  and  energy  of  the  diet  from 
the  kind  and  amounts  of  food  purcliaM>d  for  the  inmates.  To  this 
end  recourse  was  had  to  the  books  of  tlu  institution,  and  a  table  has 
been  prepared  showing  the  amounts  of  food  annually  purchased  for 
the  use  of  the  inmates,  and  also  the  amount  of  fann  products  raised 
at  Bay  view  for  home  consum|>tion.  From  the  data  thus  obtained, 
showing  (he  total  amount  of  food  provided,  the  protein,  fat,  and 
carbohydrates  supplied  were  calculated,  as  well  as  the  average  amotUlt 
obtained  per  pei'son  per  day.  The  data  thus  obtained  form  prac- 
tically a  dietary  study  for  a  year  for  all  the  inmates.  Such  data 
are  especially  useful  where  regular  detailed  studies  of  a  large  part  of 
the  population  are  not  made,  as  was  the  case  at  Bayview,  because  thef 
c  sonie  idea  as  to  the  average  food  con-nmption  of  all  the  inmates 
of  the  institution  throughout  the  year.  The  data  are  summarized  ia 
the  table  following. 
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Food  provided  for  iimaie$  dtuinff  mtire  ywr,  and  iwf tieiilt  conlMmd  in  II, 


16 
31 
22 

24 

2S 
26 
27 
29 

31 
32 
«t 
84 


as 

17 


41 
41 
4> 

44 
4B 
46 

47 


10 
51 
M 
18 
M 
» 

17 


tt 
•I 


07 
60 

10 
71 
72 
73 
74 
75 

76 
77 
7S 

n 


Food  materials. 


umus.  nwn. 

MeeU:  and  flsli: 

Beef,  for*'  ((iiarter,  Iimii  

Miiltoti,  side.  

I'ork.  sidi',  not  incliidliit;  lard 
and  kldtu'V  

Baitjh,  shoulder,  smoked,  me- 
dium fat  

Baiisage  

roiiltry  

Herring,  frcsb  and  salt  

Ef{KS  

Dairy  products: 

Butter  

Cheese  

Milk  

Lard  

TIOBTABUC  rOOO. 


Cereals: 

Wbcat  flour,  sprioc  and 
wheat  

Hominy  

Oats,roUed  

Rioe  

BiM  flour  

Crackers,  soda  

Crackers,  water  

Cakes,  mixed  

Ginger  snaps  


Total  weight. 


Protein. 


 »les: 

BeaoB,  pea,  dried... 
BeiM,  Uma,  dried. 
Betas,  Lima,  fkcdi. 
Beans,  string.  


Cabbage  

Canola.  

CauUflowcr.  

^  

mm..........  

Lettuce  

Onions  

Onion  tops,  spring oolone. 

Parslev  

Parsnips  

Peas,  Kreen  

Potatoes  

Radishes  

Ruta-bagw  

Soblfy  

Sauerkraut.  


Spinach. 
Squash.. 
Tomatoes  , 

Tumble*  

Fruit  <!: 

Apples  

Apples,  dried . . . 
Peaches,  dried . . 
Pnincs,  dried.., 

Coflee.  Rio.  

Bfs(igr«ofte). 

Tslil  


PouniM. 
207,106 
26,400 

6,704 

46,072 
2.300 
2.148 
4,900 

28,666 

13.750 
3.807 
380,018 
80O 


363,306 
1.100 
6,048 
11,033 
lOS 
3.043 
3,633 
714 
2,027 

680 

10.212 
29,651 

8,786 

425 
3.276 
4,472 
2,711 
33.481 
8,021 
022 
000 
10,481 
378 
3.258 
878 
72 
10,206 
1,188 
133,688 
3.065 
10,714 
822 
9dO 
1.733 
9.007 
60,208 
22.501 

775 
lO.filO 
251 
l.OOO 

26,053 
18.424 


KUotmnu. 
03,044.0 
11,703.0 

2,028.2 

20,898.3 
1,043.3 
974. 3 
2,222.7 

11,803.4 

6,241. 1 
1.754.1 
117.044.2 
302.0 


164.307.5 
499.0 
2.743.4 
5,412.8 
88.0 
026.7 
1,647.0 
333.0 
flft.4 

aos.4 

4,632.2 
13,440.7 

1,7(M.6 
192.8 
1.486.0 
2.028.5 
1.229.7 
14,710.8 
4,046.6 
418.3 


4.754.3 
171.6 
1,477.8 


33.7 
4,629.4 

538.0 
60.640.9 
1.390.3 
4,S59.9 
An.  9 
430.9 
786.1 
4.085.6 
31.392.7 
10.20(>.o 

4,KI2.7 
113  . !» 

4.'i;i.  li 

11.817. « 
8.357. 1 


644.84Ae 


Nolilsntso  fier  peiaon  par  day . 


KUofmmii. 

la.wM.u 

1,833.3 

2ia3 

2,716.8 
135.6 

i:«.5 

248.9 
1,806.8 

62:4 
484.3 

3.892.2 


18,729.9 
41.4 
4B6.1 
413.0 
7.6 
0a8 
102.8 
38.2 
80.8 


111.2 


383.8 
34.9 
47.0 
42.6 
16.0 
206.1 
36.4 

7.5 

3.7 
57.1 

1.7 
20.7 

4.0 


(iO.  2 
19.4 
1.091.5 
12.5 
«.7 
4.8 
7.3 
16.5 
28.6 
282.5 
91.9 

1. 1 
77.0 
5.4 
8.2 


Fat 


2,830.6 

1,287.8 

6,588.0 
461.1 

119.8 
86.7 
1,000.7 

5,  .mo 

.Wl.l 
4.717.8 
362.9 


1.643.0 
3.0 
90O.8 
I&2 
8.4 
84.3 
82.4 
27.0 
70.1 


80l7 
2.0 
4.8 
6.1 
1.2 
20.4 
8.1 
2.1 
.4 
10.0 
.3 
4.4 
.4 


Kilogram*. 


18.5 
1.1 

60.6 
1.4 
4.9 
1.5 
2.2 
2.4 
8.2 
125.6 

ia2 

1.1 
108.0 
1.1 


47,469.1  33.911.7 


96 


69 


•  Thaw  quantities  would  give  a  total  of  2,308  cakwiea  per  penwn  per  day . 
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In  ooUecting  such  data  no  allowance  could  be  made  for  amounts 
on  hand  at  the  beginning  and  end  of  the  period  covered  by  the 
figures,  but  it  is  believed  that  this  does  not  introduce  any  great  error, 
as  the  amounts  were  presumably  not  very  different. 

The  table  from  its  very  nature  is  not  entirely  accurate,  for  the 
reason  that  in  making  it  up  a  number  of  assumptions  were  necessary. 
The  assumptions  were,  however,  made  as  carefully  as  possible,  largely 
with  the  help  of  one  of  the  institution  officials,  and  it  is  believed  that 
they  are  not  very  far  from  the  truth.  In  the  first  place,  it  was  not 
always  possible  to  obtain  the  amoimts  of  foods  purchased  for  inmates 
distinct  from  that  purchased  for  employees,  and  in  such  cases  esti- 
mates had  to  be  made,  based  on  the  proportion  of  the  two  classes  to 
one  another.  Also  there  were  certain  articles  of  food  purchased 
which  were  not  supplied  to  the  inmates  as  a  whole,  but  only  to  s 
certain  number  of  them.  Such,  for  example,  are  eggs,  which  were 
served  almost  exclusively  to  sick  or  infirm  patients.  In  the  second 
place,  more  or  less  error  was  unquestionably  introduced  in  estimating 
the  weights  of  the  various  articles  which  were  recorded  in  bulk.  Par- 
ticularly  is  this  true  of  the  ftam  products,  the  data  for  whidi  were 
taken  from  the  report  of  the  city  board  of  charities  for  ld04.  These 
products  were  given  variously  in  bundles,  bushels,  heads,  barrels,  etc, 
the  weights  of  which  could  not  be  accurately  determined,  since  they 
may  vary  within  considerable  limits.  However,  it  is  not  likely  that 
the  errors  are  important,  since  the  farm  products,  which  introduced 
the  chief  uncertidnty,  form  only  a  minor  part  of  the  whole  food 
supply  for  the  entire  year. 

The  data  in  the  table  (p.  37)  show  the  total  amounts  of  nutrients 
in  the  food  consumed  by  the  inmates  during  one  year  to  have  been, 
respectively,  47,469.1  kilograms  protein,  33,911.7  kilograms  fat,  and 
172,613.9  kilograms  carbohydrates.  By  dividing  these  i>y  365,  the 
number  of  days  in  a  year,  and  the  quotients  thus  obtained  by  1,348, 
the  average  daily  population  of  Bayview  for  the  year  ending  Decem- 
ber 31,  1904,*  the  amounts  supplied  per  person  per  day  are  found, 
namely,  96  grams  protein,  69  grams  fat,  and  351  grams  carbohydrates, 
with  a  total  fuel  value  of  2,398  calories. 

As  is  discussed  on  page  36,  the  waste  in  this  institution  was  very 
small,  probably  not  greater,  on  the  average,  than  3  per  cent  of  the 
food  provided.  Allowing  for  this  proportion  of  waste,  the  amount 
actually  eaten  per  person  per  day  would  be  93  grams  protein,  67 
grams  fat,  and  340  grams  carbohydrates.  These  amounts  are  con- 
siderably smaller  than  the  per  capita  allowance  at  the  Government 

«  Siiu'f^  tlio  table  n  pr('stMit*s  imrrhiiHos  of  f(MKl  fnnii  M.'iy,  ISKM,  to  May,  15^^. 
this  ttveras*'  does  iu»t  n  proM  iit  itrwlsoly  the  wiiup  pi  riiK!.  It  \h  not  fM^lievt-d, 
however,  tliat  the  true  figures  would  be  enough  diffcreut  to  chuiige  the  results 
by  more  tban  one  or  two  ttnito  eitber  way. 
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Hospital  for  the  Intone,*  but  the  studies  are  not  directly  comparable, 
for  the  reason  that  the  latter  includes  a  far  greater  proportion  of 
employees  with  very  madi  greater  muscular  activity,  and  also  for 
the  reason  that  at  Bayview  the  ratio  of  hospital  patients,  other  than 
insane,  to  the  total  number  of  inmates  is  greater.  It  is  interest- 
ing to  note  that  the  figures  in  the  table  (p.  87)  agree  dosely  with 
the  standard  (100  grams  protein  and  2,950  calories  of  energy)  pro- 
posed by  Atwater^  for  insane  ho^itals  as  regards  protein,  and 
show  a  somewhat  smaller  amount  of  energy  than  he  proposed.  These 
points  will  be  more  fully  discussed  later  (p.  40). 

COST  OF  XHS  FOOD. 

It  is  interesting  to  compare  the  cost  of  the  food  per  person  per 
day  at  Bayview  with  similar  data  regarding  other  institutions  and 
families.  As  nearly  as  this  factor  can  be  calculated,  it  was  6.94 
cents  per  day*  In  nine  public  institutions  studied  by  Bfrs.  Ellen  H. 
Richards  and  Miss  Sarah  £.  Wentworth  *  for  the  institution  commis- 
sioner of  Boston,  the  cost  of  food  for  inmates  ranged  from  5.29  to 
9.89  cents  per  person  per  day.  In  the  institutions  which  may  perhaps 
be  most  properly  compared  with  Bayview,  namely,  the  Long  Island 
and  the  Charleston  almshouses,  it  was  7.54  and  7.73  cents,  respectively. 

In  families  where  such  data  have  been  recorded  in  connection  with 
the  dietary  investigations  carried  on  under  the  auspices  of  this 
Office,  the  cost  of  food  per  person  per  day  has  shown  considerable 
range,  being  very  low  in  a  number  of  cases  and  very  high  in  others. 
In  the  case  of  fomilies  living  in  the  thickly  congested  districts  of 
New  York,  Chicago,  and  Philadelphia,  many  of  them  of  the  type  or- 
dinarily receiving  aid  from  charitable  organizations,  the  cost  of  food 
has  ranged  from  9  cents  to  42  cents  per  person  per  day.  With  fam- 
ilies living  in  rural  regions,  the  cost  has  been  5  to  28  cents.  With 
families  of  professional  men  and  others  in  similar  circumstances,  a 
range  of  22  to  40  cents  per  person  per  day  has  been  noted.  With 
college  students  and  college  dubs  the  range  has  been  from  17  cents 
to  97  cents.  Judged  by  these  values,  which,  though  not  numerous 
enough  for  final  deductions,  may  yet  be  fairly  regarded  as  showing 
something  of  the  actual  cost  of  food,  it  will  be  seen  that  the  diet  at 
Bayview  was  very  low  in  cost 

S.  Dopt.  A>rr..  OflW  Expt.  Stnts.  Bui.  150. 
^I)ieteticM  ill  KelatUm  to  Hospitals  for  the  luaaae.    U.  S.  Dept.  Agr.,  Oltlce 
Exi)t.  Stas.  Kpt.  1004,  p.  4T3. 
«Rpt  Inat  Oomm.  [Boston],  2  (lfl07),  p.  20& 
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BESULTS  OF  DIBTABY  SIUDISS  AX  BAYVZBW. 

The  principal  objects  of  the  dietary  studies  in  the  ohl-at^e  home, 
as  previously  stated,  were  to  secure  data  ivgardiii<r  the  amounts  of 
nutrients  and  cnerg^y  in  the  diet  of  the  a^ed  men  and  wonicu,  and 
to  leurn  something  of  the  adequacy  and  suilahiiity  of  the  dietary  with 
a  view  to  supplying  iufoniuilion  which  wouhl  be  of  vahie  in  juilLnnir 
of  the  institution  food  situation  as  a  whole,  and  for  niakiufr  changes 
in  the  dietaries,  should  this  seem  necessarv  and  desirable  and  al.>o 
for  the  collection  of  data  of  use  iji  general  discussions  of  nutriiioii 
problems. 

It  is  diliicult  to  compare  the  results  of  studies  at  thest^  institutions 
with  dietary  standards,  since  the  activity  of  the  ditlVrcnt  iiidivi*lii  ils 
of  any  given  group  varied  very  greatly.  Tf  the  commonly  accepted 
American  dietary  standards  are  to  lie  used,  it  is  nei*essary  to  select  a 
standard  for  eacli  group  which  will,  so  far  as  possible,  conform 
to  the  amount  of  muscular  work  performed  by  the  average  individual 
of  the  gioup  studied,  and  in  making  such  a  selection  it  stHuns  Ix^tter 
to  err  on  the  side  of  too  high  values  tluut  loo  low,  as  ever}'  precau- 
tion should  1k»  taken  in  institution  dietetics  to  avoid  any  tendencv 
toward  under fei'iling. 

For  the  dietary  study  with  regular  patients  and  stable  hands  who 
had  their  meals  iij  the  men^s  dining  room  (study  Xo.  n«*2).  tiie 
standard  for  a  inaii  perfmuning  light  to  moderate  work,  iiaiu*'ly,  1 1'2 
grams  ])rotein  and  3,050  calories  of  energy,  seems  l)est  fur  pur]>o-t's 
of  comi)arison.  This  group  undoubtedly  included  the  most  active 
of  tlie  men  studied,  yet  it  was  evident  that  they  did  not  perform 
an  amount  of  work  equivalent  to  the  average  day's  labor  in  the  fac- 
tory or  on  the  farm.  The  diet  corresponds  with  the  -standard  selected 
very  elosidy  as  regards  euerg}'  and  exceeds  it  as  regarils  protein. 
AMiile  the  amount  of  protein  was  not  exce.^>i\*»  when  we  consider  that 
the  time  covered  by  the  dietary  study  was  sltort,  and  tluit,  j)erha[)>.  the 
amount  at  other  times  would  be  somewhat  less,  there  is  no  rea-on  to 
suppose  that  these  men  coidd  have  required  more  protein  than  an 
average  man  outside  the  institution  receives  in  his  food. 

The  ration  allowance  computed  from  tlie  f<K)d  purchased  for  a 
year,  namely,  00  grams  protein  and  ii.:V.)8  calorie>  of  energy,  was 
probably  amply  >ullicienl  when  wc  iccall  that  the  propoi'tion  of  inva- 
lids and  hosjiital-w  ard  iiatient>  was  large,  as  was  also  the  proportion 
of  aged  auil  infirm  inmates. 

For  the  chroni«-  and  sjx'cial  diet  patients  int  luded  in  dietary  ^tudy 
No.  G83,  it  seems  li.ndly  fair  to  use  a  standard  i'oi-  persons  in  liealth. 
since  it  is  believed  that  the  grmip  ditl  not  re])reseiit  the  conditii^LS 
which  the  -tandard  is  intended  to  cover.  It  seems  ceriain  that  ihe-^ 
.men  and  women  had  all  they  could  eai  of  the  food  provided,  and 
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ahhough  they  might  have  been  tempted  a  more  varied  diet  to 
eat  hirger  amounts,  yet  it  dors  not  soem  at  all  probable  that  the 
energ}*  supplied  was  insufficient  for  their  needs,  altbou^  it  is  some- 
what lower  than  the  vahie,  2,700  calories,  for  a  man  of  sedentary 
occupation.  On  the  other  hand,  the  piotoin  requirement  is  in  almost 
exact  accord  with  the  amount  included  in  this  standard. 

Dietary  study  No.  085,  with  men  in  the  receiving  ward,  shows  a  food 
oonsuniptinn  of  ill  grams  of  protein  and  2^74  calorics  of  energy. 
The  subjects  were  not  nearly  as  active  as  those  of  study  No.  682,  w  ho 
obtained  somewhat  larger  amounts  of  protein  and  energy,  and  it 
seems  that  their  food  requirements  could  not  have  been  greater  than 
those  of  men  with  very  little  muscular  exercise,''  namely,  90  grams 
of  protein  and  2,450  calories  of  energ}',  according  to  the  commonly 
accepted  American  dietary  standards.  Judged  by  these  values  the 
dietary  may  be  considered  adequate  as  regards  protein  and  energy. 
There  were  a  number  of  young  men  in  this  group  whose  food  con- 
sumption would  naturally  be  greater  than  that  of  the  old  men  in 
studies  Nos.  682  and  G8.3,  and  this  probably  accounts  for  the  greater 
average  amounts  of  food  eaten. 

Dietary  study  No.  684,  made  with  women  inmates,  shows  that  the 
amounts  of  protein  and  energy  obtained  were  85  grams  and  1,924 
calories,  respectively,  per  woman  per  day.  Only  half  the  women 
included  in  this  group  were  classed  as  workers.  Some  of  them  were 
undoubtedly  quite  active,  yet  it  seems  fair  to  say  that,  considering 
the  group  as  a  whole,  the  degree  of  muscular  activity  was  not  great. 
The  suggested  dietary  standards  for  women  performing  light  to  mod- 
erate muscular  work  call  for  90  grams  protein  and  2,450  calories  of 
energy,  and  the  suggested  standard  for  women  having  light  exercise, 
80  grams  protein  and  2,250  calories.  Perhaps  the  best  values  for 
comparison  with  the  group  studied  would  be  an  average  of  these  two 
standards,  namely,  85  grams  of  protein  and  2,350  calories  of  energy 
per  day.  Compared  with  such  values,  the  results  obtained  with  the 
group  of  women  studied  show  close  agreement  as  regards  protein,  but 
a  deficiency  of  about  400  calories  as  regards  energy.  The  standard 
selected  for  the  comparison  refers  to  women  in  ^11  bodily  vigor, 
but  many  of  those  studied,  as  previously  stated,  were  aged  and  infirm. 
,When  it  is  also  remembered  that  the  general  health  and  appearance 
of  the  women  of  this  group  remained  as  good  as  usual,  it  does  not 
seem  probable  that  the  diet  supplied  less  nutritive  material  than  was 
required.  It  would  be  a  simple  matter,  however,  to  increase  the 
energy  value  by  adding  some  simple  dishes  to  the  menu,  as  stated 
above* 

One  reason  for  believing  that  the  women  included  in  dietary  study 
No.  684  received  sufficient  food  for  their  needs  is  that  the  waste^ 
thougli  relatively  small,  was  greater  than  was  noted  in  the  other 
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studies  made  at  Bayviei^-  ^  matter  of  general  observation  that 

where  the  food  is  of  good  quality  little,  if  anything,  will  be  wasted 
unless  more  is  provided  than  is  required. 

In  i^eneral,  it  may  be  said  that  if  the  ration.'^  had  not  been  sufficient 
for  tlie  inmates,  losses  in  weight  would  have  been  very  commonly 
noted  and  the  physical  condition  of  the  inmates  would  not  have  been 
maintained.  Many  of  (he  inmates  were  aged  and  infirm,  and  they 
naturally  become  more  feeble  with  f  u  h  year  that  passes;  but  it  was 
the  opinion  of  the  officers  in  charge  of  the  institutions  that,  as  a  whole, 
the  inmates  maintained  their  physical  condition  and  showed  improve- 
ment rather  than  the  reverse,  which  would  indicate  that  the  food 
supplied  su£Scient  nutritive  material  for  their  body  needs.  Especial 
pains  were  taken  t  o  learn  the  opinions  of  the  inmates  regarding  the 
sufficiency  of  the  food  supplied,  and  no  one  was  found  who  expressed 
a  belief  that  the  dietaries  were  insufficient.  The  food  was  necessarily 
simple,  and  no  great  variety  was  possible  at  Bayview,  and  this  lack 
of  variety  was  frequently  commented  upon.  A  number  of  the  in- 
mates expressed  dissatisfaction  with  some  particular  dish,  but  such 
complaints  were  neither  uniform  nor  general,  so  it  seems  perhaps 
fair  to  assume  that  the  dietary  was  reasonably  well  relished.  Taken 
all  in  all,  the  dietaries  here  considered  can  fairly  be  considered 
as  adequate  when  judged  by  the  condition  of  the  subjects  fed,  by 
comparison  with  commonly  accepted  dietary  standards,  and  b}'  com- 
parison w'xih  the  results  obtained  at  other  institutions  and  with  the 
results  of  individual  studies  made  with  aged  people. 

There  is  no  reason  to  suppose  that  the  amounts  of  nutrients  and 
energ}'  furnished  during  the  time  these  dietary  studies  were  made 
differed  very  greatly  from  the  amounts  for  other  seasons,  though  it 
must  be  remembered  that  the  studies  were  made  in  the  late  spring,  a 
season  which  is  perhaps  least  well  calculated  to  give  an  especially 
favorable  impression  of  the  diet,  since  at  this  time  of  the  year  the 
vegetables  stored  for  winter  use  are  practically  exhausted  and  the 
new  crops  have  not  matured.  As  fresh  vegetables  are  high  at  this 
time  of  the  year,  they  are,  of  course,  hardly  available,  since  the  insti< 
tution  funds  warrant  the  purchase  only  of  staple  foods  of  reason- 
able price.  For  these  reasons  it  seems  possible  that  the  studies 
reported  represent  the  minimum  rather  than  the  average  amounts  and 
the  more  meager  rather  than  the  more  generous  menus.  With  the 
more  varied  diet  made  possible  by  a  freer  use  of  vegetables,  it  is  very 
probable  that  larger  amounts  of  suitable  foods  would  have  been  eaten 
owing  to  better  appetite.  The  amounts  of  food  necessary  to  bring  the 
dietaries  up  to  the  standards  as  recrards  energj"  are  relatively  small. 
For  instance,  had  the  subjects  of  dietary  study  No.  685  received  an 
ounce  more  of  bread  per  meal,  the  energy-  value  of  the  ration  would 
have  been  somewhat  more  than  2,450  calories  per  day.  A  pound  of 
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ginger  cake  per  person  per  week  would  have  brought  up  the  energy 
\        of  dietary  No.  683  sufficiently  to  iiiiike  it  conform  to  the  Voit 

stainlai  (1, 

It  is  presuiiiiibie  tliat  in  the  Hayvicw  studies  the  aged  per^^ons  ate 
less  tlian  tin-  youn^^  and  ihut  dietary  studies  of  indivithials  would  have 
shown  consideraMe  variation  froni  tlie.  avera<re  \aliies  for  the  <:i()up. 
If  the  group  could  he  siilxlivided  on  a  l)asi>  of  a^e.  it  seems  very  prob- 
al)Ie  that  the  diet  could  Ik»  more  carefidly  adjuste<l  to  the  actual  needs 
of  individuals.  Such  a  chau'^^e  would  mean  somewhat  smaller  aiiiuunts 
for  the  aged,  with  little  nnis(  idar  work,  and  for  the  younger  persons 
amounts  which  would  conform  to  the  conunordy  accepted  standards 
suggested  for  persons  ])erforming  an  equivalent  amomit  of  musc\dar 
work.  If  the  grouj)s  could  be  so  subdividetl,  special  attention  should 
he  j)aid  to  providing  soft  foods  and  light  and  easily  digested  dishes 
for  the  aged.  Changes  like  those  sug£?estod  would  necessarily  mean 
that  more  time  must  be  spent  in  tlie  pre])aration  of  f(jod  and  would 
very  pr-obaldy  mean  an  increase  in  the  ct)st  oi  the  diet. 

In  di.-cu.'-sing  the  liayview  almshouse  di(^taries  it  is  interesting  to 
note  data  regarding  the  Baltimore  almshouse,  reported  some  tifty 
years  or  more  ago  by  J.  S.  Goidd."  The  data  recoi-ded  include  the 
bill  of  fare  and  in  most  cases  the  rjuantities  s«M'ved.  The  daily  fare 
for  nonworkers  consisted  of  8  ounces  of  bread  withcoU'ee  for  breakfast 
and  a  like  auiount  of  bread  with  tea  for  supper.  On  Mondays  in 
winter  dinner  consisted  of  mu^li  and  molasses  nnd  in  summer  of  rice 
and  n)ol asses.  On  Tuesdays  and  Thursdays  8  ounces  of  mutton  made 
into  SOU])  and  4  ounces  of  bread  made  up  the  dinner  and  on  Wednes- 
days and  Saturdays  8  ounces  of  beef  made  into  soup  and  4  ounces  of 
bread.  The  Friday  diniH'r,  like  the  Monday  dinner,  was  musli  or 
hominy  and  mola^se>.  On  Sunday  5  ounces  of  bacon  or  pork  was 
provided  and  j)resumably  4  ounces  of  bread.  Workers  received  in 
addition  to  the  above  12  ounces  of  fresh  meat  or  9  ounces  of  l)acon 
per  day.  In  calculating  the  nutritive  value  of  tlie  soup  it  was  as- 
sumed that  a  small  (juantity  of  potatoes  or  ^ome  similar  material  was 
used  in  its  preparation,  as  is  almost  always  the  case,  and  it  was  neces- 
sary to  make  some  assumptions  i^egarding  the  amounts  of  mu^h  and 
molashe.s  eaten.  Average  valuer  for  the  comj^ositiou  of  the  ditlerent 
foods  were  used  in  computing  tiie  nutritive  value  of  the  rations.  As 
calculate<l,  the  dietary  for  nonworkers  furnished  7S  grams  protein 
and  1,951)  calories  of  energy  and  the  diet  for  workers  85  grams  of 
protein  and  2,007  calories  of  energy  per  man  per  day,  values  smaller 
as  regards  both  protein  and  energy  than  those  in  the  average  of  the 
four  studies  made  at  Bayview. 

•A  Report  on  Food  and  Diet  Suited  for  Almahousetf,  Trlsons,  and  Hoq>ltala. 
"Sew  York,  1852,  p.  70. 
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As  may  be  ?ocn  from  the  figures  in  the  table  (p.  83),  the  differeat 
^groups  studied  at  Bayview  received  in  their  daily  fare  aI)out  the  same 
quantities  of  protein  and  energy  as  ihv  orroiips  studied  at  the  New 
York  State  hospitals  for  the  insane,  the  Massachusetts  ahnshouses,  the 
Munich  homes  for  tlie  aged,  and  the  Scotch  pooi  liouses,  where  pauper 
lunatics  are  cared  for.  It  will  be  seen  that  the  Bayview  dietaries 
contained  somewliat  more  protein  than  the  average  of  the  dietaries 
r^arded  as  deficient  and  somewhat  less  energy.  No  data  were  re- 
ported regarding  the  number  of  aged  persons  in  the  Scotch  institu- 
tions, but  it  is  perhaps  fair  to  assume  that  no  consi(lera!)le  number  of 
them  were  aged  and  infirm  persons,  and  the  difference  in  the  nutrients 
and  energy  value  of  the  respective  dietaries  is  perhaps  explainable  on 
this  basis,  as  there  is  reason  for  believing  that  the  Bayview  dietary 
w^as  as  adequate  as  the  dietaries  considered  adequate  in  the  Scotch 
institutions. 

In  order  to  compare  the  rations  in  these  dietaries  with  the  main- 
tenance rations  suggested  by  Maurel  it  would  be  necessary  to  know 
the  weights  of  the  subjects.  Unfortunately,  it  was  not  feasible  to 
have  the  subjects  weighed  during  any  of  the  studies,  but  25  average- 
sized  inmates  of  each  sex  were  weighed  at  Bayview  a  few  months 
later  and  the  average  weight  of  the  men  was  found  to  be  145  pounds 
(66  kilograms)  and  of  the  women  118  pounds  (54  kilograms).  As- 
suming these  figures  to  be  applicable  to  the  whole  institution,  the 
weights  would  indicate  that  the  men  averaged  about  60  years  of  age 
and  the  women  slightly  more.  MaureFs  maintenance  ration  for  the 
men,  then,  would  call  for  82  grams  of  protein  and  1,965  calories  of 
energy,  and  the  average  Bayview  ration  supplied  in  excess  of  this  39 
grams  of  protein  and  539  calories  of  energy,  amounts  amply  sufficient 
for  the  slight  external  activity  of  the  subjects.  In  the  case  of  the 
women,  the  dietaries  supplied  18  grams  of  protein  and  312  calories  of 
energy  more  than  MaureFs  maintenance  ration  for  a  woman  of  70 
years  weighing  54  kilograms— probably  ample  protein  and  excessive 
energy  for  the  slight  external  muscular  work  performed^ 

In  planning  institution  dietaries,  whether  for  the  aged,  the  middle- 
aged,  or  the  young,  humanity  demands  that  some  account  be  taken 
of  the  comfort  as  well  as  the  bare  nutritive  requirements  of  the  in- 
mates, especially  when  they  have  become  wards  of  the  public  through 
no  fault  of  their  own.  To  what  extent  the  dietitian  is  justified  in 
going  beyond  the  minimum  ration  which  is  consistent  with  safety,  or 
beyond  the  minimum  cost  for  the  sake  of  variety,  must  depend  upon 
the  character  of  the  institution  and  the  funds  at  its  disposal.  There 
are,  however,  many  methods  by  which  variety  can  be  increased  with 
little  or  no  increase  in  cost 
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Dunlop,°  in  a  discussion  of  some  of  the  essential  points  of  a  good 
institution  dietary,  states  that  it  must  contain  a  sufficient  quantity  of 
^ergy-yielding  food  and  siifficici  t  protein  as  compared  with  the 
commonly  accepted  dietai^  standnrds,  and  that  it  shall  not  contain  an 
excess  of  carbohydrates  or,  in  other  words,  fat  and  carbohydrates 
must  be  present  in  a  reasonable  ratio.  The  inmates  must  Ije  classi- 
fied, both  as  to  sex  and  the  amount  of  work  performed.  The  diet 
must  be  divided  into  meals  of  reasonable  amount,  must  be  of  $uffi> 
cient  variety  and  pleasing,  must  contain  a  sufficient  amount  of  condi> 
ments  and  a  fair  allowance  of  potatoes  or  other  fresh  vegetables. 

In  dietary  studies  which  were  undertaken  in  Scotch  prison's  by 
him,''  it  was  observed  that  the  subjects  lost  weight  and  were  discon- 
tented  with  a  ration  which  supplied  less  energy  than  the  usually 
accepted  dietary  standards  called  for,  and  that  when  this  deficiency 
was  made  good  by  increasing  the  bread  allowance  somewhat,  the  com- 
plaints ceased  and  weight  was  maintained.  In  the  Scotch  institu- 
tions  studied  it  seems  probable  that  no  large  piopoitimx  of  the 
inmates  were  aged  and  infirm,  and  this  may  account  for  the  fact  that 
they  seemed  to  require  somewhat  larger  amounts  of  energy  for  main- 
tenance than  the  groups  studied  in  Baltimore.  In  planning  institu- 
tion  dietetics  it  is  obvious  that  the  aim  should  be  to  supply  too  much 
food  rather  than  too  little,  as  the  inmates  should  not  be  generally 
imdemourished.  As  previously  noted  (p.  21),  bread  was  supplied 
at  Bayview,  so  the  inmates  could  have  increased  the  energy  value  of 
their  diet  by  eating  more  bread,  if  the  appetites  were  not  satisfied. 
If  it  seemed  desirable  to  increase  the  energy  somewhat  by  providing 
some  food  which  would  supplement  the  energy  value  of  the  diet  in  * 
a  more  appetizing  way  than  an  increased  consumption  of  bread,  this 
could  be  readily  done  with  little  expense  by  adding  gingerbread 
occasionally  to  the  dinner  or  supper  menu,  or  some  other  inexpensive 
dish,  like  macaroni  cooked  with  cheese  or  tomatoes,  or  baked  beans. 
These  dishes,  which  commonly  form  a  part  of  the  diet  in  many  public 
institutions,  would  also  increase  the  proteid  value  of  the  dietary  and 
would  undoubtedly  do  much  to  relieve  the  monotony  of  the  diet  and 
add  to  its  palatability. 

To  secure  the  needed  variety  in  institution  dietetics  Dunlop  *  states 
that  changes  in  the  dinner  menus  must  be  relied  upon  to  a  great  ex- 
tent, and  supper  and  breakfast  almost  always  of  necessity  consist  of 
bread  and  tea  or  coffee  or  some  similar  combination.  To  secure  this 
rnriety  in  the  dinners  he  suggests  that  no  individual  soup,  broth 

"  Roport  Kii  (li»'ti?!Lr  of  p;in|i«'r  lnnnt!<">j  !ti  .isyltmiH  siikI  ItiiKitii-  wards  of  poor- 
bouses  111  .Seutiand.    Ann.  iipl.  Uwi.  lUl  Coiiirs.  Luuucy  Scot.,  43  (liX)2),  8up. 
>8G0t  MeO.  and  Surg.  Jour.,  H  (1901),  p.  406. 
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excepted,  should  he  served  oftener  than  twice  a  week;  that  the  meat 
and  the  method  of  cooking  it  should  Ijc  varied,  boiled  beef  being 
served  not  oftcucr  than  three  times  weeklv.  Piuhlinys,  sweetened  and 
thuurc'd,  >lioul(l  ho  supplied  at  times.  'Vhv  same  lut'iiu  shouhl  not 
be  served  oftener  tliau  tuici'  a  week,  aii<l  the  weekly  i-outine  should 
be  ])eriodically  revised  and  nia<h'  lo  include  seasoiuiole  (h^hes.  Rhu- 
harl).  apples,  etc..  should  be  used  when  readily  prorurahle.  Such 
fa(  tor.^  were  eon-idered  in  planning  the  Bayview  l  aiioiis.  and  in  the 
other  homes  fur  the  a^ed  where  studies  were  made  it  was  ]>o>.sible  to 
pay  even  mure  attention  to  such  mutters,  as  the  resources  were  more 
abundant. 

^Viien  dietary  conditions  at  liayview  weic  made  a  subject  nf  special 
attention  several  yejirs  before  the  dietary  studies  reported  in  this 
bidletin  were  carried  on  (p.  1^^).  a  nunilwr  of  changes  were  iniro- 
<luced  which  .'.(Med  much  lo  the  cuml'urt  of  tiie  inmates,  and  which 
are  of  a  Mnt  wliich  should  always  l>e  possible  when  needed,  as  they 
do  not  involve  incroased  expenditure.  For  instance,  cereal  l>reakf;i^t 
fuods  were  introduced  as  a  breakfast  dish  in  place  of  some  of  tlie 
l)read  previously  issued,  and  were  much  appreciated  by  aged  jwrstius 
to  whose  needs  soft  foods  are  especially  suited.  Recognizing  the  fact 
that  the  flavor  of  hrowned  meat  i.>  very  appetizing  to  most  palates, 
care  was  taken  to  j)i()vide  at  intervals  meat  thus  cooked,  instead  of 
meal  Ixiiled  in  soup,  which  is  such  a  universal  dish  in  public  institu- 
tions. Other  similar  changes  were  made  in  the  menus  which,  thongii 
inexjien^ivi'  and  entailing  little  additional  labor,  added  much  to  the 
palatability  of  the  diet. 

BIETABY  STUBZES  IV  HOllES  FOB  THE  AGED  AND  OBFHAV 
ASTLUKS  irimEB  PRIVATE  XAKAC^EKEHT. 

The  five  studies  in  institutions  in  Baltimore  repiu  ted  in  tlie  foUow- 
in<r  pages  were  coiKhicled  a  year  Inter  than  lhos«»  at  Bay\  lew.  aiul  the 
data  were  collected  by  II.  L.  Knicrht  of  this  Otlice.  Three  of  the 
studies  (Xos.  (»8t>  to  ((SS)  were  made  in  home.-  for  the  age<l  under 
private  mana^^enu'ul.  (Hie  (  NO.  (lOO)  in  an  orphan  asylum  of  the  s^une 
charai'ler,  and  one  (No.  r.s',) )  in  an  (;rphan  a.'^ylum  supported  lariridy 
by  public  funds.  Each  study  lasted  seven  days.  The  <_rcneral  method 
followed  was  that  sometin»e,-  known  as  "the  family  metho<l,"  an<l  de- 
scrilu'd  in  detail  in  previous  publications  of  this  (  Xlice."  Records  were 
made  of  all  the  kinds  and  amounts  of  food  on  hand  at  the  beginning 
of  the  htudy.  (d'  tho-c  brought  into  the  institution  throughout  its 
course,  and  of  tho^-e  I'emaining  at  the  cini.  The  ihllerence  ItelweeJi  the 
first  two  and  the  la>l  anujuuts  was  assunud  to  represent  th«'  food  pro- 
vided for  the  peri(jd  under  consideration.    The  refuse — that  is.  the 
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inedible  material  in  som^  foods,  such  as  bones,  prune  pits,  eggshells, 
etc. — ^was,  in  most  instances,  separated  and  weighed,  its  amount  being 
deducted  from  the  weights  of  the  foods  as  purchased  to  give  the 
quantities  of  edible  materials.  In  all  such  cases  analyses  of  the  edible 
portions  of  the  foods  are  utilized  in  calculating  the  amount  of  nu- 
tritive material.  In  those  instances  in  which  determination  of  the 
amount  of  refuse  was  impracticable,  recourse  was  had  to  analyses  of 
materials  as  purchased.  The  waste  was  in  each  case  carefully 
weighed  and  a  composite  sample  retained  for  analysis,  except  in  study 
No.  689,  where  the  entire  amount  was  saved  and  analyzed.  The 
nutrients  in  the  waste  were  calculated  and  subtracted  from  those 
found  for  the  total  food  provided,  and  the  difference  was  taken  as 
the  total  amount  eaten.  The  amount  consumed  per  inmate  per  day 
was  determined  in  the  usual  manner,  by  dividing  the  total  food  con- 
sumed by  one-third  of  the  aggregate  number  of  meals  served,  due 
allowance  being  made  lor  difference  in  sex,  age,  activity,  etc,  although 
in  some  instances  the  presence  of  groups  of  perscms  whose  relative 
nutritive  requirements  were  somewhat  doubtful  introduced  compli- 
cations whidi  will  be  explained  in  connection  with  the  individual 
studies. 

Supplementary  information  as  to  the  age,  activity,  body  weight, 
etc,  of  the  inmates  was  obtained  whenever  practicable. 

DIBTABT  snnOY  VO.  688. 

The  home  for  npin]  women  in  whirh  tlii'^  -tudy  wns  made  i'^  under 
tlu'  coiitn)!  of  n  l)()artl  of  luann^ronu'iil  icj )n  m  nt in*!-  a  Baltimore  pliil- 
anthropic  a!<«^cH'iji(if>n.  which  tk'le<;ati><  tlu  inniunliato  charge  to  a 
liouso  matron.  as>istc(l  bv  a  room  matron  and  a  nurse.  The  institn- 
iirjii  is  supported  lar«:cly  hy  private  fumls,  hut  the  State  make--  an 
anniuil  appropriation  of  $;5.UU0  for  the  joint  use  of  tliis  home  and  ilie 
afhliated  home  for  a«j:c(1  men.  Candldatcrs  for  admission  mn^^t  he 
t>0  years  of  or  over,  tlio  preference  being  given  to  ohh'r  wtjmen; 
they  must  l)e  of  pood  character  and  witliont  husband  or  clnhh'en.  An 
entrance  fee  is  rH|uire(i  varying  from  >^'200  to  $.'500  according  to  the 
ag*'  <>)  tlie  a})plicant.  For  residents  of  other  States  than  Maryland 
thi're  I-  an  additional  charge  of  $500.  At  the  time  of  the  study  there 
were  7.')  inmates,  all  that  tiie  home  could  accommodate. 
■  The  building  is  a  large  three-storied  brick  structure  erected  al>oiit 
fifty  years  ago.  It  was  in  good  condition  but  not  modern.  The 
kitchen,  pantry,  storerooms,  and  dining  room  were  in  the  basement. 
At  the  time  of  the  study  a  new  range  had  just  been  in-tailed  in  the 
kitchen,  but  there  were  few  labor-saving  devices,  stich  as  bread- 
mixinL''  machine'--,  bread  slicer-.  etc.  The  dining  room  was  large, 
well  lighted,  comfortably  f unushed,  and  well  adapted  to  its  purpose, 
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and  was  kept  neat  and  clean.  There  were  seven  small  tables  seating 
from  6  to  12  persons  each. 

Meals  were  served  at  7  a.  m.,  1  p.  m.,  and  6  p.  m.,  from  April  1  to 
October  1,  and  at  7.30  a.  m.,  1  p.  m.,  and  5  p.  m.  the  remainder  of  the 
year.  All  inmates  physically  able  were  i-equired  to  l)e  present  punc* 
tually.  The  attendance  at  meals  varied  considerably,  not  only  on 
account  of  inability  to  come  to  the  dining  room,  but  because  the 
inmates  were  generally  allowed  to  visit  friends  outside  the  institution. 

Those  unable  to  come  to  the  table  were  served  in  their  rooms  just 
before  the  regular  meal  hours.  During  the  study  about  20  women 
were  thus  served,  though  few  of  these  were  actually  ill.  The  man- 
agement hoped  soon  to  install  a  passenger  elevator  in  the  building; 
with  such  an  arrangement  many  of  the  inmates  who  are  too  feeble  to 
climb  stairs  could  have  come  to  the  dining  room  regularly.  Since 
the  completion  of  the  study  an  elevator  has  been  provided. 

According  to  the  rules  of  the  home  the  ^  inmates  are  expected  to 
make  themselves  useful  in  such  ways  as  their  services  may  be  valu- 
able for  the  benefit  of  the  home.^*  A  few  took  care  of  the  corridons 
pared  potatoes,  and  occasionally  washed  dishes,  but  in  most  cases 
they  showed  little  inclination  to  do  more  than  care  for  tlieir  own 
rooms  and  mend  and  iron  their  clothes. 

The  servants,  1  man  and  7  ctr  8  women,  were  all  negroes.  The 
kitchen  force  consisted  of  a  skillful  and  industrious  cook  and  3 
helpers,  who  washed  dishes,  waited  on  table,  etc.  At  the  time  of  the 
study  the  house  matron  had  but  recently  been  appinnted. 

ri^KVEYIN(J   OF  liK)l). 

As  there  were  no  cold-storage  facilities  little  attempt  was  made  to 
buy  in  large  quantities.  The  matron  bought  the  meats  and  vegetables 
each  day  from  the  neighboring  niarkrt-.  Groceries  wen*  purchased 
twice  a  week,  butter  and  eggs  weekly.  Potatoes  were  obtained  by  the 
bushel,  flour  and  sugar  by  the  barrel,  and  coffee  and  tea  in  ^.'i-pound 
bags.  It  was  a  point  of  pride  with  the  matron  that  the  food  pur- 
chased was  invariably  of  good  quality.  Friends  of  the  institution 
frequently  sent  donations  of  canned  goods,  fancy  cookies,  fruit,  vege- 
tables, and  occasionally  turkey  or  other  such  delicacy,  and  ice  cream. 
These  donations  arrived  somewhat  irregularly;  nevertheless  it  seemed 
to  be  the  policy  of  the  institution  to  depeiul  u])on  them  in  considerable 
measure  for  the  luxuries  and  variety  of  the  table.  In  the  opinion  of 
the  nuitron  less  than  usual  was  seut  in  during  the  week  of  the  study. 
The  inmates  were  strictly  forbidden  to  Iniy  or  solicit  food  from  out- 
side, as  it  was  thought  this  might  give  the  institution  an  undesirable 
reputation,  but  nevertheless  some  was  undoubtedly  smuggled  in.  The 
visitors  who  were  allowed  on  Thursday  and  Friday  afternoons  also 
brought  delicacies  to  their  friends  among  the  inmates.   It  was,  of 
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course,  impossible  to  detenninp  how  imik  Ii  was  obtained  in  tliese  two 
ways.  One  attendant  thouglit  it  was  as  much  as  lU  per  cent  of  the 
food  eaten,  bnt  this  estimate  is  probably  too  large.  A  ffood  ^^hare  of 
ilie  inniiaes  had  no  money,  and  careful  observation  indicated  that 
while  a  few  individuals  receivetl  a  not  inconsideral)le  portion  of  their 
food  in  this  way  the  average  amount  was  not  large.  Moreover,  the 
food  thus  obtained  was  mostly  fruit,  the  nutritive  value  of  which 
would  be  even  less  si^ificant  than  the  quantity.  It  seems  snf<'  to 
assume,  therefore,  that  no  great  error  is  introduced  into  the  resiuitb  of 
itm  study  by  such  unrecorded  materials. 

KINDS  OF  DIET. 

The  sick  were  given  special  diets  when  necessary,  but  at  the  time 
of  the  study  there  was  little  actual  illness,  and  the  meals  served  in 
the  inmates'  rooms  differed  from  those  in  the  dining  room  princi- 
pally by  the  addition  of  jelly.  Eggs,  either  raw  or  boiled,  were  fup- 
nished  to  any  inmate  who  desired  them  in  the  place  of  meat  at 
breakfast  or  dinner.  Tea  was  served  at  each  meal,  and  an  altemative 
of  coffee  was  offered  at  breakfast  and  supper. 

The  matrons  and  attendants  ate  in  the  dining  room  immediately 
after  the  inmates  had  finished.  Their  diet  was  the  same  as  that  of 
the  inmates,  except  that  they  occasionally  bought  for  themselves  small 
amounts  of  fruit,  vegetables,  etc.,  for  the  sake  of  variety.  These  were 
not  included  among  the  foods  measured,  because  they  were  believed 
to  be  in  excess  of  the  regular  diet;  that  is,  the  matron  and  attendants 
ate  the  regular  diet  plus  these  supplemental  foods,  and  to  disre- 
gard them  seemed  to  give  a  more  accurate  average  icr  the  institution. 

No  special  diet  was  provided  for  the  servants,  who  were  expected 
to  make  their  meals  of  what  was  left  after  the  others  had  been  served. 
They  complained  that  this  was  frequently  insufficient,  and  it  is  unde- 
niable that  the  supply  of  one  or  more  articles  was  sometimes  ex- 
hausted in  the  dining  room.  There  was  always,  however,  an  unlim- 
ited  supply  of  bread. 

METHOD  OP  SERVING. 

Most  foods  were  j>laeed  on  the  tables  in  hirge  (iislics  and  tlie  in- 
mates allowed  to  help  themselves.  Bread  was  {)rovi(led  ad  li')ituin 
at  all  meals,  as  were  milk  and  sugar  for  the  tea  and  cotfee.  Hutter, 
oatmeal,  some  vegetables,  and  fruit  were  served  in  individual  por- 
tions. A  se( ond  helping  was  allowed  when  practicable,  but  was  sel- 
dom called  for. 

UTILIZATION  OF  BE^NANTS. 

Since  the  food  returned  from  the  tables  was  largely  consumed  by 
the  servants,  but  little  had  to  be  utilized  in  other  ways.  Any  butter 
16663— BnU.  22»-10  i 
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remniuint;  on  the  butter  plates  was  collected  after  the  meal  by  the 
matron  and  used  in  cooking.  The  sliced  bread,  of  which  considerable 
quantities  wei-e  returned  from  the  table,  was  allowed  to  accumulat« 
initil  there  was  enough  to  serve  either  fried  as  French  toast "  or 
toasted.  Twice  during  the  study  bread  wIik  li  h  id  become  very  dry 
was  thrown  away  by  the  servants,  but  this  wa^  contraiy  to  the  ma- 
tron's orders. 

AGE,  WEIGHT,  AND  11  EIGHT  OF  INMATES. 

Unfoitunfttely  it  was  impracticable  to  get  definite  infommtion  on 
these  points  duiing  the  study.  Ten  months  later  the  secretary  of  the 
home  reported  that  the  Tfti"im^if«  age  of  inmates  was  05,  the  maxi- 
mum 90,  and  the  average  7C  years,  and  these  statistics  had  probably 
not  been  materially  altered  by  deaths  or  new  admissions  since  the 
study  was  made.  The  high  minimum  age  is  significant.  While 
women  may  be  admitted  at  60,  the  number  of  applicants  is  so  great 
that  they  are  rarely  taken  at  ages  under  65. 

There  was  no  opportunity  to  weigh  the  inmates  during  the  study, . 
and  the  only  way  of  obtaining  an  idea  of  their  weight  was  to  estimate 
it  by  carefully  noting  the  size  of  the  women  as  they  passed  into  the 
dining  room.  This  was  done  on  two  successive  days,  and  as  the  ip- 
mates  entered  in  different  orders  on  the  two  days  and  the  two  esti- 
mates were  very  similar,  it  is  thought  worth  while  to  note  the  esti- 
mated average,  namely,  131  pounds.  To  estimate  their  height  a  maik 
was  made  5  feet  from  the  ground  on  the  post  of  the  doorway  through 
which  the  inmates  entered,  and  the  height  of  each  woman  was  esti* 
mated  as  she  passed  through.  The  figures  obtained  in  this  way  aver- 
aged 5  feet  1  inch.  Of  course  both  these  measurements  are  too  crude 
to  have  any  but  a  most  general  significance. 

The  character  of  the  meals  served  during  the  study  is  indicated  by 
the  following  sample  menu : 

AlEffU  roB  Satukuay,  May  12,  19UU. 
Breakfast:  Pork  saunge.  fried;  rolled  oats,  tea,  coffee^  butter,  bread,  milk. 

Dinner:  I'oUitues,  boiled  or  baked;  »ylmicb,  beefsteak,  bread,  batter,  sugar, 
milk,  tea. 

Supper:  Gingerbread,  wblte  bread,  t^  or  coffee,  milk,  butter,  sugar. 

ATTENDANCE, 

One  day  was  spent  in  preliminary  observations  at  the  home;  the 
study  proper  began  with  dinner  on  May  11, 1906,  and  was  continued 
for  a  full  week  of  21  meals.  During  that  time  967  meals  were  served 
to  inmates  at  the  main  table,  414  to  inmates  in  their  rooms,  52  to  at^ 
fendants,  143  to  female  servants,  17  to  male  servants,  and  2  to  (he 
observer,  making  a  total  of  1,595,  or  the  equivalent  of  one  person  for 
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53il  (lays.  Wliile  the  attt  iulants  and  servants  undouhtiMlly  ate  more 
than  the  inmates,  the  diti'erence  is  not  believe<I  to  he  suihciently  hirjii;e 
to  introtlnce  a  sif^iifieant  error  if  i<rnored  in  the  ealcuhition  of  the  re- 
sults of  the  study,  and  so  no  attenipt  has  beeii  made  to  include  such  a 
correction  in  cah^ihitin^'  the  resnhs. 

A  word  of  exphanation  should  perhaps  be  <riven  conceniinsT  the 
material  desijrnated  Foo<l  unused  at  end  of  study"  in  tlie  tal)h'  fol- 
lowing. This  represents  either  f(K)ds  wliich  had  l)een  returned  from 
tlie  dininfj^  room  and  wouhl  he  utilized  at  later  meals,  or,  as  in 
the  easi'  of  tallow,  parts  of  the  raw  materials  set  aside  durin*;  their 
preparation.  Since  it  forms  part  of  the  food  measured,  its  nutrients 
must,  of  coui'se,  he  subtracted  from  those  of  the  total  food  in  order  to 
determine  tlu'  amount.s  actually  consumed,  but  it  is  in  no  wise  to  be 
considered  as  waste. 


WeioM  of  Mai  food,  and  protein  and  fuel  valtw  of  food  per  wman  per  day, 

dietary  nttidy  So.  GH6. 


Amounts  per 
woman  Mr  day. 

Kinds  and  amounts  o(  food  OMtertab. 

• 

Protdn. 

Fuel 
vahia. 

ANIMAL  FOOD. 

IWf;  UI)>5s,  2nAHiK)und!4(2):  round.  35.19  pounds  (4);  shoulder  and  clod,  9.31  pounds 
o  :  steak.  H  iiiii  urL'.  1.V44  paimida(ll);  dxtod, SMtadi and lUMktd, 7 pomMS (13).. 

Ijiunh:  lyt'L'.  21  11  [louti'ls  (ll)  

Pork:  Fresh  duu  k.  ri)>s.  ati  i  ^riotiidcr, 32.44 poonds  (M);  ham,  lharii,  SIJO poonds 

VKu;  slKMililcr.  .sinoke<l,  41.4-1  j>ounds  (2fi)  

."^.mstuip:  I'ork,  l.MXl  |)oiin<ls  (;{t )    

Kisii:  Weak  fish.  Jt.is  pounds  (3(i);  cod,  salt,  0.50  pounds  (38);  herring,  sailed  and 

!.nioke«l.  Hi  J.')  poiinils  (.19)  

Erks:  :'.'  .'>(>  ixjuikIs  HI)  

Dairv  pru'iurt^:  Huuer,  1S.44  poonds  (43);  clieme,  taO  a«am, S.SI  pounds  (4S); 

milk,  4J0  pounds  (44)  

Lani:  17  JB  poan«i8  (47)  


Total  antanal  food. 


TionsBtB  vooo. 

Cereals:  Com  iiifal  praniilar.  I.'?  31  |M)iin<ls  CiO);  oat.s.  rolled,  2'>.44  fH)iin'ls  (  Vt  .;  rice, 
4.19  pound.s  (  Vt):  whrat  Hour,  'll>:\  Vt  i>oun(ls  (.V.t);  niararonl,  '>  (>(>  iKximls  (tai 

SuKan«.  *U\:  Mol!ii!ses,  !>  "■'>  i>ounds  (77  ;  ^iiKar.  Kraimliilfd,  ''i  1'*  poumls  (T'.M. . 

Vesetahles:  Oreens,  danilelion,  1 1  44  im)uii(1.s  (dl  leitiice,  ><:J&  pounds  (W);  onions, 
2pounris  (U,'>  i:  |><itat<>e<«.  'JDVl.'j  |Kiiin>ls  rlitoi;  rhiilmrb.  13.HHpoands(102):  qthMdl, 
19. 13  pounds  (Hr.  :  tomatoes,  cuiiifil,  !.'■>  l.i  jxninfl.s  (1 1 1 )   

rrults:  Leftions.  d  ')»•  jxuukI  (1I7  i;  jh-ik  lies,  <lritMl,  ii  [wunds  (I'.'n;  nilsins,  see"le<l, 
2  pounds  ( 12.) );  plums,  preserved,  9.19  pounds  (129);  Jelly,  plum,  0.75  pound  (132). 


Total  vegetable  (iood. 
Total  food  


root!  t  sroNsrwrtv 


Umwed  at  end  of  study:  Ilfvf,  roa^t.  cooki'd  J  poun'h  ham,  smoketl,  frle<l,  o.W 
jwiiud  CiS):  herrlnK,  fri<-<l,  I  (h.  jm.uii'Is  (40);  tallow,  I  75  pounds  (4.H);  oats, 
rolle<l.  •-<joked.  2  pound.s  (■''>4);  bread,  wheat,  34.88  pounds  (Go);  peaches,  stewed. 
iy"  iHHuid  nj?^  

Waste:  .in  1.2.)  poun<l<?  n:!<i)  


Total  foo<l  uni  onsunied. 
Total  food  consumed. . . 


Ommi. 
15.7 

3.5 

CaloirUa. 
177 
42 

11.1 
1.4 

321 
i8 

16.2 

2.0 

11« 

30 

13.0 

163 
1» 

fi3.S 

i.nao 

28:9 

938 
S4» 

4.3 

146 

.3 

41 

33.7 

1.475 

97.2 

2,514 

2.9 
9.0 

K3 
225 

11.9 

306 

^85.3 

2,206 
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wAinx. 

The  waste  from  each  meal  was  weighed,  run  through  a  meat  chop- 
per, and  thoroughly  mixed ;  a  10  per  cent  sample  was  then  removed 
for  analysis,  a  few  drops  of  a  40  per  cent  solution  of  formaldehyde 
being  added  to  prevent  decomposition.  In  this  study  kitchen  and  table 
waste  were  measured  and  analyzed  together,  amounting  in  all  to  200 
pounds  4  ounces,  and  containing  about  10  per  cent  of  the  protein  nntl 
energ\'  of  the  food.  AMiile  this  is  not  a  large  proportion  as  compari'<l 
with  that  found  in  many  public  institutions,  it  is  somewhat  higher 
than  that  in  the  other  studies  of  this  series.  At  least  a  partial  ex- 
planation lies  in  the  fact  that  so  many  meals  were  served  to  the  in- 
mates in  their  roonjs.  Since  there  was  no  chance  for  a  second  helping 
in  these  cases,  it  was  necessary  to  send  up  generous  portions,  consider 
able  quantities  of  which  were  returned  uneaten,  and  for  f^nnitar}' 
reasons  thrown  away.  In  order  to  determine  how  great  was  this  loss, 
the  waste  returned  from  the  private  rooms  was  kept  separate  from 
that  from  the  kitchen  and  dining  room.  It  wa>  found  that  the  total 
waste  from  the  kitchen  and  dining  room  was  but  90  pounds  3  ounces, 
a  little  less  than  one  li  ilf  the  total.  On  the  other  hand,  that  from  the 
separate  meals,  which  served  less  than  one-third  of  the  total  popula- 
tion, w  as  104  pounds  1  ounce,  of  which  22  pounds  5  ounces  was  bread, 
28  pounds  12  ounces  solid  food  other  than  bread,  and  53  pounds  liquid 
waste,  ciiiefly  tea  and  coffee,  to  which  milk  and  sugar  had  been  added. 
The  wasted  bread  alone  contained  032  grams  protein  and  27.814 
calories  of  available  energy,  or  al)out  20  per  cent  of  the  nutrients  of 
the  total  waste.  As  long  as  the  present  practice  of  serviiiir  so  many 
meals  in  rooms  was  continued,  this  source  of  waste  seemed  likely  to 
remain,  for  it  would  have  l)een  a  difficult  matter  to  decrease  the  size 
of  the  portions  served  without  giving  offense.  Now  that  the  desired 
passenger  elevator  has  been  installed,  this  loss  should  be  considerably 
diminished.  At  the  time  of  the  study,  meals  were  sent  up  to  about 
20  inmates,  of  whom  all  but  5  or  0  could  have  come  to  the  dining 
room  in  an  elevator,  and  not  ordy  the  labor  of  serving  them  in  their 
rooms  but  also  considerable  food  could  thus  have  been  saved.  - 

ADEQUACY  OF  THE  UIET. 

An  earnest  attempt  was  made  to  get  the  frank  opinion  of  the  in- 
mates regarding  the  diet  at  the  home,  and  no  complaints  were  made 
as  to  the  quantity  of  food.  The  desire  to  obtain  special  food  from 
outside  might  seem  an  indication  of  insufficient  rations,  but  the  tnie 
reason  probably  lay  rather  in  the  wish  to  secure  variety  and  luxuries, 
which  the  institution  could  not  be  expected  to  furnish.  Careful  ob- 
servation of  the  inmates  gave  no  reason  to  suppose  that  they  were  not 
abundantly  supplied  with  the  necessary  food. 
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As  regards  the  amounts  of  protein  and  energy  actually  eaten,  the 
table  (p.  51)  shows  them  to  be  85  grams  of  protein  and  2,206  calories 
of  energv'  per  woman  per  day.  These  figures  are  almost  identical  with 
the  propoeed  standard — 85  grams  protein  and  2,200  calories  energy. 
Such  a  very  dose  agreement,  of  course,  has  no  special  significance,  but 
since  there  is  no  reason  to  suppose  that  the  diet  in  this  study  was  not 
well  adapted  to  the  needs  of  its  subjects,  it  may  be  considered  a  cor- 
roboration of  the  standard. 

COST  AND  SELECTION  OF  FOOD. 

A<  ( ording  to  the  report  of  the  home  for  190()  the  expenditure  for 
piM\  isions  during  that  year  was  a.s  follows:  Meats.  $1,(130.74;  poultry 
and  li.^h,  $34*2.70;  milk,  butter,  eggs,  and  ice.  $1,4()().54;  grocrnos, 
$1,115.63;  vegetables,  $533.48;  making  a  tot^il  of  <^."),089.15.  Judging 
by  the  cost  of  the  ice  used  in  the  men's  honu  .  it  may  fnirly  be 
assumed  tiiat  $1U0  was  s[)ent  for  this  item  in  tlie  ^\ onien's  home;  sub- 
tracting this  from  the  total  sum,  we  find  the  amount  expended  for 
food  alone  to  be  $1.1)S0.15.  With  an  average  population  of  76  this  is 
equivalent  to  $1.2r>  per  inmate  per  week,  or  18  cents  j)er  day. 

While  this  amount  is  larger  than  that  found  in  the  (iernian  A<jred 
Peoples'  Home  (see  p.  50),  it  can  not  be  considered  excessive  for  the 
quality  of  the  food  provided.  A  diet  supplying  equal  amount-^  of 
HUtrii'nts  at  less  cost  could  easily  be  selected,  hut  it  is  very  doubtful 
whether  sucli  a  <  liaii^e  woidd  prove  either  ad  r]  )table  or  Avise.  The 
situation  in  this  home  is  not  that  in  a  free  public  institution.  The  in- 
mates in  «i:eiieral  have  come  from  comfortable  homes  and  have  paid 
a  considerable  sum  on  admission;  they  would  l>e  justified  therefore  in 
demnndinor  certain  amount  of  the  more  expensive  foods  which  ^ive 
variety  in  the  diet.  TAIiile  it  was  the  j)olicy  of  tlie  institution  to  pay 
considerable  attention  to  economy,  an  etfort  was  also  made  to  provide 
foods  of  the  same  general  character  as  those  to  which  the  inmates  had 
been  accu'-f oiiied  before  their  admission.  For  example,  it  was  a  ])e- 
culiar  feature  of  t])c  diet  that  very  few  of  the  cheaper  cuts  of  meat, 
particularly  those  suited  for  soup  making,  were  used:  the  matron 
feared  that  the  introduction  of  such  materials  would  arouse  dissatis- 
faction, as  savoring  somewhat  of  tlic  practice  in  the  institutions  for 
the  poor.  Whether  or  not  this  prejudice  could  be  overcome  is  an 
open  question.  Such  meats  are  veiy  palatable  when  used  as  well- 
seasoned  stews,  as  Ix'ef  a  la  mode,  and  in  similar  ways,  and  of  course 
often  appcfir  on  the  table  of  families  in  comfortable  circumstances. 
It  would  seem  to  an  outsider  that  money  mi^dit  occasionally  luive 
been  saved  in  this  way  and  expended,  say.  for  d(\sserts.  of  which  none 
were  regularly  provided.  Similarly,  the  use  of  tub  butter  in  the  place 
of  pound  prints  for  table  use,  and  the  substitution  of  somethiuf^ 
cheaper  for  cooking,  would  have  made  a  considerable  saving  without 


54 


rendering  the  food  less  attractive.  ^Vnother  minor  point  is  also  sug- 
gested by  a  study  of  menus.  Boiled  oats  were  served  every  morning 
as  breakfast  cereal,  and  there  was  some  complaint  of  monotony. 
\Miile  the  oats  are  probably  as  cheap  as  any  cereal,  the  occasional 
substitution  of  a  siniUar  wheat  or  corn  preparation,  or  even  of  a  ready- 
to-eat  cereal,  would  have  obviated  this  criticism  without  adding  more 
than  a  few  cents  to  the  cost  of  the  meal.  An  unsuspected  source  of 
loss  was  brought  to  light  by  the  study;  previously,  the  weight  of  goods 
purchased  had  not  been  checked  on  their  arrival  at  the  home,  and 
when  they  were  weighed  by  the  observer  it  was  found  that  some  of 
the  dealers  were  sending  sliort  measure;  the  matron  at  once  procured 
a  pair  of  spring  balances  and  stopped  this  practice. 

It  should  be  remeni]>oi  od  that  many  items  of  the  diet  came  as  gifts 
^m  friends  of  the  institution  and  are  not  included  in  the  expendi- 
tures. As  they  include  practically  all  the  more  expensive  materials, 
their  money  value  must  have  amounted  to  a  considerable  sum  during 
the  year,  a  fact  which  should  be  borne  in  mind  in  comparing  the  cost 
in  this  and  other  studies  From  the  point  of  view  of  the  dietitian  it 
would  probably  have  been  more  convenient  to  receive  the  money 
equivalent  of  such  gifts  and  expend  it  for  similar  luxuries  at  discre- 
tion rather  than  to  depend  on  the  irregular  donations  in  kind  for 
this  part  of  the  diet.  It  may  well  be,  however,  that  the  more  direct 
personal  interest  which  such  donations  faster  between  an  institution 
and  its  friends  more  than  compensates  for  the  inconvenience.  As 
was  previously  stated,  the  matron  thought  that  these  gifts  were  less 
numerous  than  usual  during  the  week  of  the  study. 

Other  conditions  may  also  cause  slight  variations  in  the  character 
of  the  diet  from  week  to  week,  but  it  is  believed  that  if  due  allow- 
ance be  made  for  the  season  of  the  year,  the  results  of  this  study  are 
fairly  typical  of  the  usual  diet.  All  things  considered,  they  indicate 
that  the  institution  was  getting  a  fair  return  for  its  expenditures  for 
food. 

BIETABY  STUDY  KO.  687. 

The  home  for  aijod  inoii  in  which  this  study  was  made  is  under 
the  same  mana^eiiu  nt  as  the  hoim'  for  aged  women  (see  study  No. 
08(>),  and  the  ropulat ions  under  which  its  inmates  are  received  and 
governed  are  practical!}'  the  same  as  in  that  institution.  At  the 
time  the  study  was  made  it  was  in  charge  of  a  man  and  hi*?  wife 
who  had  served  as  superintendent  and  matron  for  seventeen  years. 
Thev  were  aided  bv  an  assistant  matron  and  <'»  neirro  servant*^.  {?  men 
and  4  women.  Tlie  l)uiMini:.  wliieh  toljoins  the  liome  for  aged 
women,  resemhles  it  in  general  appearance  and  arrangement,  though 
it  was  erected  ten  years  later,  and  i^  smaller,  nrrommodating  only  50 
inmates.   The  kitchen,  storerooms,  and  dining  room  are  in  the  base- 
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nient.  The  kitchen  and  storerooms  are  small,  ami  contained  few 
labor-saving  devices  beyond  a  bread  mixer.  As  in  the  women's  lionie, 
a  dumb-waiter  connects  with  the  upper  stories.  In  tlic  dining  room 
was  one  long  table^  at  which  the  inmates  were  served.  The  men 
left  the  table  as  quickly  as  they  pleased,  often  remaining  no  longer 
than  ten  minutes  and  seldom  Tnore  than  fifteen.  The  superintendent 
and  matrons  had  a  small  private  dining  room,  in  which  they  ate  just 
after  the  inmates  had  finished.  The  st»rvants  ate  in  the  kitchen, 
their  food  consisting  largely  of  what  was  left  from  serving  the  main 
table. 

At  the  time  of  the  study  there  were  41  inmates.  3  of  whom  were 
aged  women,  who  were  temporarily  accommodated  here  because  of 
insufficient  room  in  the  women's  home.   Their  meals  were  served  in 

their  rooms,  as  were  those  of  8  men  too  infirm  to  go  to  the  dining 

room. 

As  in  the  womenV  home,  tlie  inmates  showed  little  inclination  to 
do  any  work  beyond  takintr  care  of  their  rooms,  thou|Ldi  '2  of  the  men 
regularly  wiped  the  dishes.  The  bodily  activity  of  the  men  was 
probably  a  trifle  greater  tlian  that  of  the  women  in  the  previous 
stud3\  Ten  months  after  the  study  the  mininuim  age  in  the  home 
was  reported  as  60,  the  maximum  80.  and  the  average  75,  and  there 
i^  no  reason  to  suppose  that  the  figures  had  changed  much  in  the 
interim. 

I'LjRVEYlNO  OF  ¥iM)D. 

The  marketing  was  done  daily  by  the  superintendent,  who  showed 
good  judgment  in  following  the  market  and  taking  advantage  of 
any  favorable  prices.  The  food  purchased  was  invariably  of  good 
quality.  Although  the  men's  home  depended  largely  upon  donations 
for  its  delicacies,  these  seemed  less  frequent  than  in  the  women's 
home.  Much  less  food  was  brought  in  by  the  inmates  than  in  study 
No.  686. 

KINDS  OP  DIET. 

AViirnever  it  was  needed,  a  special  diet  was  served  to  the  sick,  in 
which  ouirs,  jellies,  etc.,  were  freely  used.  The  attendants  varied 
the  regular  diet  by  small  amounts  of  fruit,  etc..  but  not  to  any 
gr-eat  extent.  Such  articles  and  the  "extras"  served  to  the  sick  are 
not  listed  in  the  menu,  but  are  included  and  spiM-ially  marked  in 
the  table  on  pai^e  .57;  as  thej'  were  eaten  mainly  in  small  proportions 
in  excess  of  the  regular  diet,  they  were  not  considered  in  estimating 
the  amounts  of  nutrients  consumed  per  man  per  day. 

METHOD  or  SKRVINO. 

The  food  was  prepared  mainly  by  iho  matron  and  her  assistant, 
and  was  well  cooked  and  neatly  served.  Most  of  the  articles  were 
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placed  on  the  tabic  in  large  dishes,  from  which  the  inmates  helped 
tlioniselvcs.  Bread  was  supplied  ad  libitum,  and  a  second  helping 
of  most  other  things  allowed.  The  men  were  expected  to  eat  every- 
thing on  their  plates,  and  usually  did  so.  Butter  was  served  in  indi- 
vidual portions  at  breakfast  and  supper,  but  not  at  all  at  dinner. 
Milk  and  sugar  were  added  to  tlie  tea  and  coffee  and  the  cereals 
before  serving.  Milk  was  considered  too  expensive  ever  to  be  used 
as  a  beverage. 

UmiZATIDN  OF  SBMNAinS. 

As  in  the  previous  study,  most  of  the  food  returned  from  the  '-erv- 
ms  dishes  on  the  tables  wns  consumed  by  the  servants.    The  iMitfcr 
reiiiiiiniiiL'  on  the  |>l!ites  after  all  had  finished  was  used  to  sprea<l  on 
the  bread  for  the  lulirm  and  blind,  a  practice  which  seems  unneces-  ' 
sarily  economical. 

The  kind  of  meals  served  dnrin<r  the  study  is  indicated  by  the 
following  sample  menu,  which  has  been  selected  as  a  fair  average : 

BfERV  ra  Mat  19,  IfiOO. 

Breakfast:  Irish  stew  (beef  and  potatoes),  rolls,  bread,  butter,  tea  or  coffee 
witli  milk  and  sugar. 

Dinner :  Roast  motton,  boiled  rloe^  lettoce  salad,  atrawberrlesi  sugar,  bread, 
tea  or  coffee  with  milk  and  sugar. 

Supper:  Chipped  beef  with  milk  gravy,  bread,  butter,  tea  or  coffee  with  milk 
and  sugar,  currant  JeUy. 

AITBIVDANCE. 

After  a  day  of  preliminary  observation  tlie  study  began  witli  sup- 
per on  May  18,  and  was  continued  throu<;h  21  meals.  T)urin<r  tliis 
period  a  total  of  1.000  meals  was  iscrved,  821  to  men  and  170  to  women. 
The  women  in  the  home  were  of  two  classes,  5  attendants  and 
servants  and  3  elderly  women  who  were  awaiting  transference  to 
the  women's  home.  AVhile  as  a  rule  in  such  studies  the  fwd  consump- 
tion of  women  is  assumed  to  be  0.8  of  that  of  men,  this  factor  was  not 
used.  xVs  repirds  tlie  female  attendants  and  servants,  tlu  ir  iiodily 
activity  was  so  much  greater  than  that  of  tlie  inmates  of  either 
sex  that  if  anythin^r  they  ate  more,  rather  than  less,  than  the  men. 
As  reofards  the  women  inmates,  their  number  was  so  small  that  no 
large  error  could  be  introduced  in  assuming  that  their  food  consump- 
tion dilfered  very  little  from  that  of  the  elderly  men.  Tt  therefore 
seemed  most  feasible  to  treat  the  population  as  homon;eneous  and  to 
calculate  the  results  on  this  basis,  but  to  take  the  differences  into  ac- 
count in  interpreting  them.  Accordingly  the  figures  per  person 
per  day  in  the  following  table  were  obtained  by  dividing  the  total 
amounts  of  protein  and  energy  by  333,  one-third  of  the  total  number 
of  meals  served. 
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WHgkt  of  total  food,  and  protein  and  fuel  talue  of  food  per  mm  per  dap, 

dietary  ttudy  No.  tiin. 


MDOuntaof  food  materlali. 


ANIMAL  rnOI>. 


iHJuntls  (1);  ribs,  10.81  pounds  (2):  roand, 

*    7);  boiled, 


B«ef:  Chuck,  Includlnc  shonMor.  ii..;u 
32X6  pounds  (3):  suak.  llikinhurL'.  t  pounds  (11):  Uvo-,  7.63  'pounds  (7] 
9.44  pounds  (8);  dH<  il,  salted,  ami  stiioki^l,  ti  rfl  pounds  (13), 

Mutton:  Leg,         ixjumIs  i  17);  shoiildi-r,  ajpoiinaa  (18)  

Fork:  Cbuck.  ribs,  and  shoulder,  is.5  pounds  (10);  turn,  smoked  and  boiled,  1&.44 
^^pwrodsjMj;  b«cks^dry-sall«djj;G.44  pounds  (27). 


>k>gtUk,  6.60  pounds  (io). 
jftU,  13.13  potmds  (ST)... 
,  37 J6  pounds  (41)...,...  


dK  pradnetK  Butter,  31.44  pounds  (43);  milk,  143.38  pounds  (44). 

OsliUn.  OSS  ptmAiM  

Lard,  7j06  pooiAi  (47)  

Total  nntnud  fcod  


Amounts  per  utan 
p«rday. 


&3ftpoaDdt(77);sa|tf,franutetMl,l7;06p(Ninds  (79):  simp, 


TSOBTABts  roon. 

0«r«lKGaranc«l»3nBni6r,  6.56  pounds  (fiO);  hominy,  a..v>  pounds  (fil);  oats,  rolled, 
boiled,  2.13  poundi  (64);  noe,  4J1  pounds  (56);  rioe,  boUsd,  1.13  pounds  <.v>);  wheat 
floor,  M.5  poonds  (60):  wtasat  bmktot  food,  rolled,  atSMMooked,  4.81  pounds 
(G2):  bread,  wheat,  30.35  poonds  (fi6):  rolb,  7J8  poimft  (610;  onckers,  soda.  0.60 
pound  ( 70);  poddtng.  bread,  2.13  pounds  (75), 

Bogus,  etc.:  Molassis,  (  " 
2.76  pounds  (77)  , 

Vegetables:  Asparagus,"  1.10  pounds  (81):  cabba(^,  26  pounds  (83);  letturo,  4.88 
pounds  (94):  onions,  11.75  pounds  (05);  potatoes,  as  purchased,  142  potind.s  (100); 
po»4itrM*s.  etlible  portion,  7.88  pounds  (99):  rhubarb.  1.94  pound.s  (Wiy.  rhubarb, 
stewed.o  .1.5  pound.s  (inO):  spinach,  7  pounds  (105);  peas,  cannwi,  i:j  [>ounds  (110); 
toinntoes.  <-«nne<l,  XhM  pounds  (111)  ,  

VMts:  Uananas,  2n..si  p<junds  (115);  lemons,  1.5  pound."!  (117):  oranp<>s.  .rsi  iK)iinds<> 
ni8);  strawberrfes,  14.94  pounds  (120);  peaches,  drii-d.  5  p-)!!!!  '  Ul  prunes, 
7.5  pounds  (123):  Jelly,  currant,  11.63  pounds  (130);  k'nion.(i  y4  \hmih\  <  i.U)  


Total  vesetable  rood. 
Total  food  


PfDtcln. 

▼alue. 

Onmt. 
23.9 
0.0 

272 
120 

10.3 
1.5 
4.3 
6.1 
6.7 
.5 

311 
19 
15 
73 

371 
3 
89 

62.2 

1.271 

22.1 
.3 

717 

350 

186 

I.I 

120 

29.3 

1,.172 

2.643 

roOl)  UNCONSUMED. 


fJnosed  at  end  of  studv:  Beef  and  mutton,  .stewed,  l.l.,  jKnuuls  (1.1^);  pork,  ribs, 
cooked,  1.94  pounds  (22):  (at,  7.19  pounds  (46):  pie,  rhubarb.  1.0*'>  pounds  (74)  


,  114.38  pounds  (140). 
TotiU  food  um-onsomed... 
Total  food  ooosumed  


1.4 

110 

7.3 

194 

8.7 

304 

2,^ 

«  Strfid  only  With  apscU  side  diet. 

WASTE. 

As  is  shown  in  the  above  table,  the  total  waste  during  this  study 
amounted  to  114  pounds  6  ounces,  or  8  per  cent  of  the  protein  and  7 
per  cent  of  the  energy  of  the  food  supplied.  This  amount  is  not 
large,  as  compared  with  that  in  many  other  institutions,  and  is  smaller 
than  that  in  the  previous  study.  This  difference  is  mainly  due  to 
the  fact  that  the  matron  showed  remarkably  good  judgment  and 
tact  in  the  size  of  portions  sent  to  the  rooms,  and  in  this  way  cut  down 
the  amount  of  food  returned  uneaten.  The  waste  in  this  study  prob- 
ably could  not  have  been  decreased  appreciably,  unless  possibly  in  one 
or  two  minor  ways.  A  considerable  part  of  the  food  discarded  oon- 
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sisted  of  meat,  which  had  evidently  proved  difficult  for  the  elderly 
mon  to  masticate;  if  such  cuts  could  have  been  served  in  some  softer 
form,  such  as  stews  or  soups,  of  which  the  inmate  seemed  fond,  some 
waste  perhaps  could  have  been  prevented.  As  in  many  institutions, 
milk  and  sugar  were  added  to  the  tea  and  coffee  before  serving. 
Whether  or  not  tliis  practice  is  of  real  economy  is  an  open  question 
which  has  been  discussed  in  connection  with  other  studies  (sec  p.  20). 
In  the  present  case  it  seemed  to  the  observer  that  the  amount  of  waste 
was  increased  rather  than  diminished  thereby. 

ADEQUACY  OF  THE  DIET. 

The  amounts  of  nutrients  and  energy  furnished  per  man  per  day 
in  this  study  were  found  to  be  82.8  grams  of  protein  and  2,3d9  calories 
of  energy.  This  amount  of  protein  is  two  or  three  grams  lower  than 
the  standard  or  the  amount  found  per  woman  per  day  in  the  former 
study.  This  difference  becomes  slightly  greater  when  it  is  recalled 
that  in  all  probability  the  servants  and  attendants  ate  more  than  was 
credited  to  them  in  the  calculations,  so  that  the  amount  actually 
consumed  by  inmates  was,  if  anything,  lower  than  that  given.  The 
energy  supplied  is  about  140  calories  more  than  the  standard.  There 
was  little  complaint  of  any  kind  among  the  men  n^garding  the 
character  of  the  food  and  none  whatever  regarding  the  quantity. 
The  natural  conclusion  therefore  is  that  the  standard  of  ^5  grams  of 
protein  is  abimdanUy  hig^  for  men  in  the  decline  of  life;  as  for  the 
energy y  all  that  can  be  safely  said  is  that  these  men  appeared  con- 
tented and  well  nourished  on  an  amount  slightly  higher  than  the 
standard. 

COST  AND  SELECTION  OF  FOOD. 

The  amounts  expended  for  food  during  the  year  are  given  in  the 
report  for  li)0(>  ;is  folhnvs:  Meats.  $1,380.5;^;  milk,  butter,  and  eggs, 
$742.59;  poultry,  fish,  and  vegetables,  $7GG.78 ;  grocerie^s,  $797.2.") ;  mis- 
cellaneous marketing,  $S83.63;  giving  a  total  of  $4,070.78.  ^Wsiuning 
an  average  population  of  48,  the  cost  per  man  per  week  would  be 
$1.C3,  or  cents  per  man  per  day.  This  amnunt  is  tlie  largest  found 
in  any  of  the  present  studies,  and  is  almost  a  third  again  as  high  as 
that  found  in  the  women's  home.  The  reason  for  this  is  by  no  means 
apparent.  The  nmnber  of  inmates  was  smaller,  but  the  purchases 
were  nn^re  frequently  made  in  bulk,  and  apparently  with  better  judg' 
ment  and  to  better  advantage  than  in  the  women^s  home.  .There  may  ' 
have  been  fewer  donations,  necessitating  the  purchases  of  more  ex- 
pensive materials,  but  the  list  of  gifts  as  published  in  the  annual 
report  hardly  sustains  this  explanation.  On  the  other  hand,  butter 
was  used  only  twice  a  day  in  this  study,  and  the  food  consumption  is 
lower,  at  least  as  regards  the  more  expensive  protein.  The  reason  is 
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probably  to  be  found,  if  at  all,  in  the  larger  proportion  of  nutrienta 
supplied  by  meats;  in  the  first  study  these  represent  about  83  per  cent 
of  the  protein  and  24  per  cent  of  the  energy,  while  in  the  second  they 
furnish  49  per  cent  of  the  protein  and  27  per  cent  of  the  energy.  Con- 
sidering that  some  of  the  inmates  were  frequently  unable  to  eat  por- 
tions of  the  meat  as  served  and  expressed  a  preference  for  soups  and 
stews,  it  would  seem  easy  and  desirable  to  reduce  this  item,  substitut- 
ing less  expensive  cuts  for  the  roasts  and  steaks,  or  else  using  more 
milk  and  cheese  and  cereals.  In  this  connection  another  minor  sugges- 
tion may  be  made,  namely,  that  a  more  frequent  use  of  oatmeal  at 
breakfast  would  he  both  acceptable  and  economical.  In  spite  of  these 
criticisms  the  fact  remains  that  the  diet  here  studied  was  well  planned, 
well  served,  and  gave  decided  satisfaction.  An  especially  agreeable 
feature  was  the  tact  with  which  the  matron  succeeded  in  catering  to 
the  individual  tastes  of  the  inmates  without  disturbing  the  routine  of 
the  service  or  causing  ill  feeling;  this  personal  consideration  was 
manifested  in  other  ways  as  well,  and  undoubtedly  did  much  to  pro- 
duce the  contentment  noticeable  among  the  inmates.  As  in  the 
women's  home,  the  conditions  of  entrance  justified  the  use  of  a  certain 
amount  of  luxuries  in  the  diet,  and  its  cost  should  not  be  judged  by 
the  same  standards  as  that  in  charitable  or  penal  institutions. 

DIETA&Y  BTUSY  NO.  6d& 

This  study  was  carried  on  at  the  German  Aged  People's  Home,  in 
the  western  part  of  Baltimore.  Although  there  are  no  restrictions  as 
to  nationality,  the  home  is  managed  entirely  by  Germans  and  the 
inmates  are  almost  all  German.  The  State  grants  an  annual  appro- 
priation of  $1,500,  and  there  are  many  annual  subscriptions  from 
German- American  citizens.  An  admission  fee  of  $300  is  charged, 
and  a  considerable  part  of  the  annual  income  is  also  furnished  by 
the  inmates.  Both  men  and  women  are  received.  The  minimum 
age  for  admission  is  60  years,  but  the  applications  are  so  numerous 
that  few  persons  under  65  are  admitted.  The  average  number  of 
inmates  in  1006  was  from  60  to  70;  at  the  time  of  the  study  there 
were  27  men  and  38  women. 

The  home  occupies  a  large,  commodious  three-story  brick  building 
erected  in  1885.  It  is  pleasantly  situated  on  a  rise  of  ground,  and  has 
about  half  an  acre  of  land  in  its  rear,  devoted  to  lawns,  gardens,  and 
a  hen  yard.  A  flock  of  about  30  hens  is  kept,  being  cared  for  by  one 
of  the  inmates  and  fed  in  part  on  table  waste. 

The  kitchen,  storerooms,  and  pantry  are  in  the  basement,  and 
except  for  the  pantry,  which  is  small  and  dark,  they  are  large  and 
well  furnished.  The  cH^uipment  included  a  new  range  and  a  bread 
cutter,  but  few  other  modem  labor-saving  devices.  A  dumb-waiter 
runs  from  the  kitchen  to  the  dining  room  on  the  floor  above.  The 
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latter  contains  two  long  tables^  one  for  the  men  and  one  for  the 
women,  and  in  all  their  appointments,  like  everything  else  at  the 
home,  are  kept  scrupulously  clean  and  neat. 

The  matron,  her  assistant,  and  the  five  servants,  all  Gennan,  have 
their  meals  in  a  small  dining  room  in  the  basement,  usually  before 
serving  the  others.  Their  diet  was  exactly  the  same  as  that  given 
the  inmates  in  the  dining  room. 

Inmates  too  infirm  to  come  to  the  main  table  were  served  in  their 
rooms.  A  special  sick  diet  was  provided  when  necessary.  Daring 
the  study  there  was  little  real  sidmess. 

Since  the  dose  of  the  study  a  passenger  elevator,  screens,  a  gas 
range,  electric  lights  and  fans,  and  a  steam  laundry  have  been  pro- 
vided. Additional  improvements  are  contemplated. 

PUBCHASB  OF  FOOD. 

The  buying  was  done  bv  matron,  who  visited  the  market;^  ahiio-t 
daily.  She  showed  good  busincsH  ability,  insisted  on  good  quality, 
and  took  givat  pains  fo  chooM"  wholesome  and  econoniiral  food.  A 
pair  of  scales  was  ummI  to  cheek  pnrehasos.  Litth'  or  no  food  was 
donated  to  the  home,  gifts  l)eing  made  in  money  instead,  a  practice 
probably  more  satisfactory  to  the  purveyor,  as  already  pointed  out. 

AOS  AND  WEIGHT  OF  INMATES. 

According  to  the  report  of  the  home  for  1906,  the  average  age  of 
the  65  inmates  then  in  the  home  was  78  years.  An  opportunity  was 
given  to  weigh  the  inmates  in  the  dining  room  at  the  close  of  one 
meal.  The  average  weight  of  18  men  was  141|  pounds ;  of  20  women^ 
134  ))0unds;  or  an  average  weight  of  about  \?>7  pounds  for  both  sexes. 
Of  course  the  more  infirm  were  not  weighed,  but  their  weights  would 
probably  not  have  noticeably  changed  the  average. 

The  character  of  the  weekly  menu  is  indicated -by  the  menu  for  one 
day,  which  follows. 

Ifiirv  FOB  Jmrc  5»  1906. 

Breji kfasr :  Smoked  s;insn>ro.  Inroad.  Iiutter.  conCc  with  sugar  and  milk. 
l»iimer;  Harlfy  K«»u|t,  hiiiiU  boiloil.  string  beuDS,  caniietl  toiiiatoes  stewed  (left 
over  from  day  before),  potatoee,  coffee  with  milk  and  sugar,  bread. 
Supper:  Bread,  butter,  tea  with  milk  and  sugar. 

ATTENDANCE. 

Owing  to  the  necessity  of  finishing  the  study  before  tho  approach- 
ing Hfticfh  anniversnry  celebration  of  th(»  home,  the  usual  day  of 
preliminary  observation  was  dispensed  with.  The  study  began  with 
dinner  on  June  -2  and  contiTined  through  '21  meals.  During  this  time 
556  meals  were  served  to  men  and  911  to  women.   Of  the  latter,  how- 
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ever,  111  were  served  to  female  servants  and  the  matron.  As  the 
activity  of  these  women  was  much  greater  than  that  of  the  male 
inmates,  it  seems  more  reasonable  to  assmne  that  the  greater  activity 
compensated  for  the  differ^oe  in  sex.  The  remaining  800  meals  to 
female  inmates  were  as  usual  assumed  to  be  equivalent  to  0.8  of  that 
number  for  men.  The  total  number  of  meals  as  served  to  male  in- 
mates would  therefore  be  556+111+ (800X0.8=640)  =1^7.  This 
is  equivalent  of  1  man  for  436  days.  The  protein  and  fuel  value 
per  man  per  day  are  given  in  the  following  table: 

Weight  of  total  food  and  protein  and  fuel  value  of  food  per  man  per  day,  dietary 

9tudv  No.  688. 


AtiioutiLs  p4'r  man 
per  day. 


Klads  and  amounts  of  food  luaU-ruUs. 


l'rot<'Ui. 


Fuel 

value. 


ANIMAL  POOP. 


I'.irk 

Fish 
El 


ShoiiI'lt-r  and  clod,  68.W  pounds   

;  L<  k.',      7.')  [.ounds{I4)  

ti:  IN  s'' jHJUnd* (15)  

Haiti,  siiiokt  ii.  36.2S pounds  (23);  salt,  leaiii'iids.  O.s.s  pound  ('£>) 

\t:>-:  Knnkforl  N.SSpOUnds  (31);  pork,         pounds  r.J.')  

:  i'lfi.  .'s  (M' jKtunds  (85)  

,  y.l.i  jioiinds  Ml  I  

prcJticts:  Hint- r  .tx '10  j>ounds(42);  milk,  224.13  pouixis  «  n  > . 
,  O.W)  jMjiin(i>  M7  )  


Onm*. 
14.1 

6.4 

3.8 

6.3 
5.4 
4.9 
I.l 

8.  1 


Total  auiuial  food. 


TKOBTABLE  rooD. 

I  Harli  \ ,  fn  urN'd,  J. 31  jKJUnds  f49):  t-orti  nn  ul,  crainilar,  2.r¥  iMjiuids  *  .jli). 

■  ■  r     roll»'d,  ts.t»;i  pounils  i  Vli,  ruT.  I'.ni*  |M_iiin-l-;  (.Vn;  ryi-  Hour,  I.ti3  punij'S  (.'itvi; 

■•■.  '.I  it  Hour,  l-*!*  i»<iiiri.ls  I  MM.  frirltui.  1  »m,  p(iiiriil< '»fi );'  lin-ad,  rvf. -).">!  i»uunds 

itk'ii,  niacaronj.  .'i.tMi  pound  >  i.i  i.  cik--,  1''  l.(  j'oiiii'l^  i  71  

.""iiJi'iiTs.  st,ir<'lii I'ti-.:  MoIa.s,s'■^.  II [Kjuii'i  i  77  :  -  lai i  li,  (  ijrri,  U.JI  |>ound  (Jii);  su^iir, 

uT  inulat"  *!.  :>H  \H  iKiuiids  (7<.»);  .supar.  iH)wdi'n-d.  tl  .{S  {MMUids  (NO)  

V.T'  taMf.s:  M.  uiis.  >trmj;,  13.fl3  jiounds  (M.'i:  c.ihhiL'i'.  2»i.l3  pounds  (84);  cabba*^, 

bt)ili- 1.  .'>  '.»>  i>uunds  I  S.5);  Iwks.  I  ..VI  pon 1 1  i -    i  i   !■  MU(v.  7.fM>  iH)Unds  (W);  onions, 

6M  (x.iind.s  p<>tato<'S,  19S.38  pound-        ;  iiirri.  rann'<l.  L'.Ofi  pound.s  (IW); 

furn;»t<)«-s.  catitii'd.  i^',7r'»  pounds  >  111  i;  pirkli'.'*.  cui  iunl   r  (i  2'>  poinid  ( 1  M  i  

rriiit>:  I.<Tn<jiL'i.  \       jMiunds  (117i.  srr:iwUTTif».s,  Ju.t^i  puusul.s  ktuik-s,  prt"- 

s< TV.  .1.  o  7'i  iMjiuid  (128);  pears.  <  ;inti''d,  26  pounds  (127)  

b^vr.o  6  pountis  {IM)  

OBva  oil*  ao  pound  (lift)  


Total  T«B8Wbto  food. 
Total  iMd  


rooD  vifooimTifio. 

Foo»l  unusi'd  at  '-nd  of  study:  Ham,  smofeed  and  boilod,  1.44  ixjinids  i  J});  codfish 
cak»-*,  n.-'J*  jwiund  (1.57  :.  fiit .  .1.19  pound  (4«>);  l>nwl,  1 1.."?!  jiound.s  noodh's, 
2.0-  IM)llnd^  (tvi;    

Waslf:  lin.'a*!,  I.ti3  ijounds  (w*;;  Ublf  \vast«",  14.s..j*;  i)ound.3  (142);  kitchen  wust*'. 
1«4SpoillldB(141)  


50.1 


25.2 


0.0 

.  I 


31.6 


81.7 


1.9 

6.3- 


8.2 


•  A  donation  sufBcient  in  amount  for  only  a  portion  of  the  inmal«^. 

WASTE. 

The  food  wasted  in  this  study  was  weighed  in  three  forms:  (1)  A 
lot  of  bread  weighing  1  pound  10  ounces  thrown  away  as  too  dry  to 
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use;  (2)  table  waste  weighing  148  pounds  8  ounces;  and  (3)  kitchen 
waste  weighing  79  pounds  2  ounces.  The  protein  and  enei^  wasted 
was  only  about  7  per  cent  of  tlie  total,  a  very  creditable  showing. 

Most  of  the  waste  seemed  unavoidable.  Of  coarse  the  bread  could 
have  been  utilized  if  attended  to  in  time,  but  this  was  a  very  small 
item  and  there  is  no  reason  to  suppose  it  other  than  an  accidental  oc' 
currence.  On  the  whole,  very  great  pains  were  evidently  taken  to 
reduce  the  waste  to  a  minimum,  and,  as  the  data  show,  with  com- 
mendable success.  It  should  also  be  noted  that  the  waste  in  this  home 
was  not  thrown  away  as  garbage,  but  used  as  food  for  the  flock  of 
hens  and  incidentally  gave  some  return  in  this  way. 

On  the  other  hand,  there  existed  another  probable  source  of  waste 
which  could  not  be  measured.  It  was  the  custom  to  allow  the  inmates 
to  take  tea  and  coffee  to  which  milk  and  sugar  had  been  added  to  their 
rooms  to  be  consumed  when  desired.  Occasionally  inmates  were  seen 
to  take  other  foods  from  the  table  for  the  same  purpose.  It  is  not 
reasonable  to  suppose  that  all  of  this  food  was  eaten.  At  the  same 
time  the  waste  was  probably  greater  in  bulk  than  in  nutrients^  as  the 
tea  and  coffee  contained  only  small  amounts  of  actual  food.  While 
it  could  easily  have  been  avoided  altogether  by  doing  away  with  the 
practice,  it  is  a  question  for  the  management  to  decide  whether  or  not 
this  would  be  wisa  The  custom  is  said  to  be  in  accordance  with  the 
habits  of  many  of  the  inmates  prior  to  admission  to  the  home  and  its 
abolition  might  arouse  discontent.  Quite  likely  the  slight  loss  was 
justified  as  a  means  of  making  the  inmates  more  contented.  It  is  in- 
teresting to  note  that  in  Swedish  old-age  homes*  it  is  the  custom  to 
allow  the  inmates  to  prepare  their  own  breakfast  (coffee  and  bread) 
and  their  afternoon  coffee  in  their  rooms,  a  practice  in  accord  with 
their  usual  habits,  and  believed  to  contribute  to  their  contentment  and 
comfort  without  adding  materially  to  the  expense  of  the  institution. 

ADBQITACY  OP  TUB  DIET. 

According  to  the  f:il)lt'  (j).  the  protein  and  fuel  value  of  the 
food  sH'tnully  eaten  pci'  male  iiimaie  per  day  during  this  study  was 
78.5  gi-aiiis  of  prolcin  and  I'.-j^."*  calorics  of  energy.  This  anionnt  of 
puoT<r\-  i>  ))i  acl  ically  identical  with  the  .standard.  i\-j|()0  calories,  but 
the  protein  is  over  10  2rrain>  lower  than  the  85  gnnns  wliich  the  stand- 
ard calls  for.  Since  in  the  ca Iculat  inns  of  this  stn<ly  the  femah'  in- 
mates are  considered  as  con>iiniin;_r  only  U.8  of  tlie  Unnl  eonsuined  hv 
the  males,  and  since  it  is  donlttfid  whether  in  extivine  a^'^e  the  foml 
consnin)ii  ion  of  the  -exe^  dillers  a>  much  as  this  i!n|>]ies,  the  figures 
liere,  if  tliev  err  at  all,  are  t()C>  lar;:e  ratlier  than  loo  small.  Neverthe- 
less, bearing  the  extrenie  age  and  light  weight  of  the  inmates  in  miud, 

•Litteira  Living  Age^  7.  ser.,  17  (1802),  p.  473. 
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it  does  not  necessarily  follow  that  the  diet  was  inadequate,  even  as  re- 
gards protein.  They  were  not  restrietetl  as  to  the  amount  of  food 
eaten  at  table  and  could  have  increased  it  had  thov  wislied.  More- 
over, many  of  them  seemed  to  have  private  sources  of  supply  throu«?h 
iiulividiial  purchase  or  gifts.  The  observer  several  times  noticed  in- 
mates brining  in  f(KKl,  and  the  table  waste  durinir  the  study  con- 
tained 10  oimces  of  prunes,  an  orange,  and  several  ounces  of  pretzels, 
none  ol"  which  were  provided  by  the  home.  It  was  of  course  (piite  iui- 
possiblc  to  estimate  the  amount  of  fcxjd  thus  obtained,  but  proljably  it 
iiiU  (Mlu(  ed  no  large  error,  especially  as  it  seemed  to  consist  mainly  of 
succulent  fruits  and  other  materials  of  low  nutritive  value  in  pro- 
portion to  their  hulk.  Just  as  in  the  previous  studies,  it  may  have 
been  simply  the  desire  for  variety  which  prompted  the  inmates  to 
pro*  u re  such  extra  food;  nevertheless  its  existence  must  l>e  considered 
in  discussing  the  adequacy  of  the  diet.  But  even  luukino;  allowance 
for  if,  this  study,  like  that  in  the  aged  mens  iionie,  suggests  that 
jH'ixms  in  extreme  agt»  can  he  comfortably  nourished  on  less  protein 
than  the  85  grams  indicated  by  the  standard. 

COST  AND  SELECTION  OF  FOOD. 

According  to  the  report  of  the  home  for  1906,  the  cost  of  food  ma- 
terials for  that  year  was  $3,016.45,  and  the  number  of  inmates  and 
attendants  about  70,  making  the  average  cost  per  person  about  83 
cents  a  week,  or  about  12  cents  a  day.  The  institution  is  to  be  con- 
gratulated upon  its  judicious  expenditure;  the  cost  was  only  about 
half  as  great  as  in  the  aged  women's  home  and  aged  men's  home, 
and  this  in  spite  of  the  fact  that  the  Grerman  home  received  few  gifts 
of  food.  The  amount  of  nutrients  provided  was  somewhat  less,  but 
the  inmates  seemed  contented  and  well  nourished.  Unless  one  is  to 
question  the  advisability  of  so  low  a  protein  supply,  which  would 
seem,  however,  entirely  adequate  for  aged  persons  with  little  or  no 
activity,  criticism  is  useless  in  the  face  of  so  good  a  showing.  Two  or 
three  peculiar  features  of  the  management  may,  however,  be  of  in- 
terest to  those  having  charge  of  similar  dietaries. 

The  menus  for  the  week  showed  that  the  suppers  were  very  simple 
and  lacking  in  variety,  while  the  dinners  were  much  more  varied. 
This  is  said  to  be  in  accordance  with  a  common  German  custom. 
No  butter  was  served  at  noon  except  on  Sunday.  A  peculiar  system 
was  in  vogue  as  to  vegetables;  a  laiger  quantity  than  was  necessary 
for  a  single  meal  was  cooked,  and  the  surplus  warmed  over  on  the 
following  day  and  served  in  smaller  quantities.  By  following  this 
custom  two  vegetables  were  obtained  for  each  dinner,  although  but 
one  had  really  been  purchased  for  that  meal.  This  permitted  greater 
catering  to  individual  tastes  than  would  otherwise  have  been  the 
case,  and  was  appreciated  by  the  inmates. 
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BIETABT  STUDY  NO.  688. 

This  study  was  made  at  the  Maryland  Home  for  Friendless  Colored 
Children.  During  the  year  11K)6  the  institution  received  $1,065.40 
from  the  city  of  Baltimore  and  $500  from  the  State  of  Maryland. 
There  was  a  further  very  small  income  from  board  paid  by  a  few 
chihhon.  Considerable  dissatisfaction  had  been  expressed  by  the  city 
buanl  of  diarities  icpirding  the  inaiiajjement  of  the  home  and  radical 
changes  had  just  been  made  to  avoid  the  loss  of  the  city  appropria- 
tion. It  liad  l^en  very  recently  moved  from  a  less  desirable  part  of 
the  city  to  it.s  present  hx  ation,  and  its  policy  had  been  altered.  It 
had  formerly  received  l>oth  hoy.^  and  frirls.  hut  henceforth  was  to  re- 
ceive bovs  onlv.  At  the  time  of  the  stu<lv  there  were  still  2  irirls,  wlio 
were  to  l)e  removed  as  soon  as  desirable  arrangements  could  be  made, 
and  23  boys.  The  ages  of  the  children  ranged  from  3  to  13  years. 
The  care  of  the  home  and  children  was  in  the  hands  of  a  matnm  and 
two  aasistants,  all  colored.  Definite  information  on  some  points  was 
difficult  to  (»l)tain,  as  the  institution  published  no  report. 

The  building  was  a  well-located,  three-story  brick  house,  part  of 
a  cit}'  block,  and  large  enough  to  accomm<nhite  from  20  to  30  children. 
There  was  a  small  yard  in  the  rear.  The  dining  room  was  a  dark, 
back  rijom  only  1'2  feet  square;  into  this  were  crowded  two  tables,  seat- 
ing. respcH't i vely,  12  and  13  children,  a  >maller  oiw  for  the  matron,  and 
a  refrigerator.  The  kitchen  was  iuuHcdiately  behind  the  duung  room 
and  contained  few  conveniences. 

PtTRVBTIMQ  OF  TOOD. 

Tlie  institution  depended  for  its  food  largely  upon  donations, 
which  came  in  very  irregularly.  The  staple  food  was  stale  bread, 
which  was  secured  each  day  from  local  bakers.  The  materials  which 
were  bought  were  obtained  rather  at  haphazard.  Some  foods  were 
purchased  in  very  small  quantities — for  instance,  potatoes,  on  one 
occasion,  were  bought  by  the  quart.  On  the  other  hand,  a  OOO-pound 
bag  of  salt  was  found  in  the  pantr^-,  and  both  granulated  and  brown 
sugar  were  bought  by  the  barrel,  although  Y&cy  little  of  the  granu- 
lated was  used.  Corned  beef,  bacon,  hominy,  and  flour  were  also  pur- 
chased in  large  quantities.  There  were  considerable  donations  of 
cake,  cookies,  pies,  and  occasionally  fruit.  It  may  be  noted  that  the 
tea  served  at  ail  the  tables  was  very  weak,  1  teaspoonful  of  leaves 
sufficing  for  a  meal.  ^lost  of  the  15  quarts  of  milk  used  during  the 
week  were  mixed  with  the  tea.  Tn  general,  it  may  l)e  said  that  no 
systematic  attention  was  given  to  the  food  supply,  although  a  weekly 
menu  was  found  posted  in  the  kitchen,  presumably  as  a  guide  in 
serving  meala 
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KINDS  OP  DIET. 

The  matron  and  her  aisisistants  ate  at  iho  same  time  as  the  children, 
but  had  a  imidi  nioiv  rarieri  diet,  inehiding  oonsidornhly  mov^  meat, 
vegetables,  and  fruit.  These  items  are  separately  listed  in  the  table 
(p.  HT)  and  include  the  greater  j^art  of  the  materials  purchased.  One 
of  the  children  was  ill  with  measles  during  the  study  and  received  a 
special  diet  for  most  of  the  week. 

AG!t»  WEIGHT,  AND  PHYSICAL  CONDITION  OF  CHILDREN. 

The  following  table  gives  the  statistics  gathered  on  these  points. 
The  only  scales  available  for  weighing  the  children  were  in  a  penny- 
in-the-slot  machine  near  by.  Several  rough  tests  of  the  accuracy  of 
this  were  made  which  indicated  that  its  readings  were  reasonably 
correct,  and  the  weights  here  given  are  considered  fairly  reliable. 
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These  figures  seem  slightly  below  the  average  for  children  of  the 
respective  ages,  but  the  difference  is  not  marked,  especially  in  the 
older  boys.  The  table  of  wei^ts  for  different  ages,  as  given  by  one 
of  the  large  life  insurance  companies,  is  as  follows: 

Averoffe  weight  of  boyt  and  girls  at  different  ages,  m  thown  by  insurance 

statistics. 
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It  should  1)0  said  m  this  connection  that  probably  the  figures  in  the 
second  tai)le  :ipply  to  children  with  more  or  heavier  clothing.  The 
orphans  litre  studied  went  barefooted,  and  the  cloihtn^  of  the  boys 
consisted  .simply  of  a  shirt  and  pair  of  tro!isers,  Tliis  woidd  prob- 
ably make  a  difference  of  at  least  1  or  '2  ])ounds  in  the  wei^dit. 

In  general,  the  children  seemed  in  good  health  and  spirits  and 
showed  little  sip^n  of  underfeeding.    Two,  however,  were  in  delicate  . 
health  and  >eenad  to  the  olj>erver  to  be  suffering  from  tuberculosis. 

The  following  menu  fur  one  day,  June  17,  gives  an  idea  of  the 
kind  oi  meals  served. 

Meru  fob  Wepkebpay,  JvttE  17,  1906. 

BreukfaHi ;  Bread,  rollwl  oHtn,  milk,  Ijnnvii  sugar. 
Dinner :  Bread,  corned  beef,  green  imi»,  bulled  cabbage. 
Supper:  Bread,  moIaMes,  brown  sugar,  cookies. 

ATTENDANCE. 

The  study  began  with  sui)})er  on  June  14,  after  a  preliminary  ob- 
servation of  half  a  day.  and  continued  through  21  meals.  The  total 
attendance  for  the  week  was  483  meals  for  boys,  42  lor  girls,  and  «'>J 
for  the  matron  and  attendants.  .Vs  has  been  pointed  out,  the  diet  at 
the  matron's  table  was  made  up  in  part  of  that  eaten  by  the  children, 
but  supplemented  to  a  very  large  extejil  i)y  additioiial  materials.  It 
is  believed  to  be  a  fair  as.sum])l hjii  that  the  matron  and  her  assistants 
ate  the  same  amount  of  the  regular  diet  as  did  the  children  and  that 
the  amounts  of  additional  foods  ma}'  be  considered  as  compensating 
for  the  difference  in  age  and  activity.  The  girls  were  ^o  ycMing  that 
it  is  not  l>elieved  that  their  food  consumption  need  be  estimated  >ej)a- 
rately  from  that  of  the  boys.  In  other  words,  the  entire  attendance, 
587  meals,  equivalent  to  1  child  for  lOCi  days,  ma\  be  tonsidered  as 
the  basis  for  «  uiiij)uting  the  amounts  *'  })ei-  child  per  day.*' 

A  means  of  verifying  this  as>umption,  however,  is  atlorded  by  the 
supplementary  list  of  foods  eaten  al  the  matron's  table,  as  giv<*n  at 
the  end  of  the  table  on  page  67.  The  nutrients  in  this,  when  divided 
by  3.  the  u*i.il  number  of  women  receiving  these  food-,  and  adde<l 
to  the  amounts  of  protein  ami  energy  supplied  per  chibl  })er  day  give 
a  total  of  03.7  grams  pioti'in  and  '2,405  calorie^  of  mergy,  an  ample 
ration  for  a  woman  at  liglii  to  moderate  muscular  work. 
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Weight  of  total  foo4  and  protein  and  fvel  value  of  food  per  child  per  day, 

dietary  ttudit  No,  689, 


Kind  and  weight  of  load  materi«j8. 


ANIMAL  rOOD. 


B«(f:  Shoulder  and  clod,  5.13  poundji  (0);  corned,  10.;t8 pounds  (12). 

Pork:  Backs.  dry-sall«d,  5.63  pounds  (27)  

Fowl,  5  jKMinds  ^34). 


ER»,2.KI  JNHtlldS(41)  

Ihurv  prodnets:  Butter,  2.13  pounds  (42):  milk,  2».S0  pounds  (44). 
iWr  175  pounds  (47)  


Tot«l  animal  food. 


vBOBUiBU  row. 

Cereals:  Ilominy,  J. 73  pounds  (51),  bolkd,3.M 

(43):  rice,  boiled,  i75  pounds  (56);  wheat  Boor,  ll.<9  ^  ,  

lud» laae pounds («7):  bnadiWUte,  124.94  pounds  Cen);  rolls,  1.44 wmnds  {iiiy, 

•  oUw,  tiakePs,  lOSI  pounds  (72),  ftasted,  1.13  pounds  (73):  pie,  raobarb, 


(S3):  oatt.  rolled.  4  pounds 
inds  (60);  biscuit,  Marv- 


2.25 


■«*«««•«««* 


pounds  (74) 

Sugar,  etc.:  Molasses, 7.88  poiinds  (77);  sugrar,  brown,  11.56  pounds  (78) 
Vcietables:  Cabbage  sprouts,  2  pounds  (HTi);  carrots,  0.63  pound  (87);  carrot  tops, 
2.19  pounds  (88):  onions,  o  an  potind  (95):  peas,  green,  1.13  pounds  (98):  pota' 
toes.  4.44  pounds  (99);  potatoes,  boUcd,  S.2S  pounds  (101);  rhubarb,  3.63 
(102);  squash,  7.06  pounds  (106):  tomatoes, canned,  2.13  pounds  (111)..... 


Total  vegetabtofeod. 
Total  food  


WASTE. 


Tkble  and  kitchen  waste,  3.19  pounds  (143). 
Bonp^lias  pounds  (136)  


TMalwiate  

TotnlfoodoonMinisd...  

■racuL  vooo  aniTip  at  UAraat*  tabu. 

Abimal  food:  Beef,  round,  4.G9  pounds  (4);  lamb,  leg,  2J0  pounds  (16);  pork,  loin, 

I  pound  (21):  pigs'  feet,  pickled,  1.38  pounds  (28)  

Vegetable  food:  Macaroni,  0.88  pound  (63);  rice,  flake<l,  0.19  pound  (57);  sugar, 


Emulated,  l.flO  pounds  (79);  cucumbers,  0.56  pound  (90);  leeks,  1.50  pounds  (93); 
taoe»  0.3S  Qound  (94);  tomatoes,  0.88  pound  (107);  nananas,  3.38  pounds  (115); 


blMikbertles,      pounds  (116) 

Total  special  food  per  woman  per  day  a 

Total  food  per  woouui  per  day  


Amounts  per  child 
per  day. 


Fuel 
value. 

Qnm. 
S.1 

1.0 
2.2 
.8 
2.3 

M 
92 
27 
9 
» 

12.4 

370 

98.7 
.4 

1,1*4 
IM 

1.4 

41 

1.351 

1  l,7St 

.4 

.3 

11 
S3 

•T 

30.2 

1,677 

39.0 

508 

4.5 

315 

43.5 

818 

88.7 

2,4M 

«Bee  pave  65. 

WASTE. 

The  normal  waste  in  this  home  was  very  small,  amounting  for  the 
whole  week  to  only  3  pounds  3  ounces.  In  fact,  it  proved  easier  to 
save  and  analyze  all  the  waste  than  to  sample  it.  The  greater  part, 
indeed,  came  from  the  matron's  table;  there  was  rarely  anything 
but  a  few  crumbs  discarded  by  the  children,  and  the  kitchen  waste 
consisted  largely  of  the  ends  of  loaves  of  bread. 

Besides  this  usual  waste,  however,  there  were  two  losses  due  to 
negligence.  The  first  was  in  the  case  of  fresh  cabbage,  which  was 
kept  so  long  that  the  outer  leaves  had  to  be  discarded.  This  was 
included  with  the  regular  waste.  The  second  case  was  more  notice- 
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able.  About  35  pounds  of  chicken  bones,  from  which  most  of  the 
meat  had  l)oen  removed  for  salad,  avuj^  donated  by  a  caterer.  A  por- 
tion of  tliis  was  given  to  the  children  immediately,  but  the  remaindtT 
was  made  into  soup  and  doled  out  gradually.  Part  of  this  \va.>  kept 
until  it  became  unfit  for  food,  and  15.4  pounds  had  to  l)e  thrown  away. 
This  of  course  involved  a  waste  of  the  otlier  materials  in  tlie  soup  as 
well  a.-^  of  the  chicken  itself.  Even  «o,  souie  soup  was  eaten  after  it 
had  spoiled,  and  several  ut  the  children  were  made  ill  by  it. 

ADEQUACY  OF  THB  DIET. 

This  topic  will  be  discussed  at  length  in  a  later  sectioa  (see  p.  87). 
Suffice  it  here  to  say  that  as  compared  with  the  dietary  standard 
usually  accepted  in  this  country,  tl  f  hiily  supply  of  protein.  .50.2 
grams,  and  the  fuel  value  of  the  daily  food,  1,677  calories,  are  both  a 
trifle  low.  It  may  well  be,  however,  that  an  investigation  of  the  diet  . 
at  another  time  would  have  found  it  more  generous. 

As  was  previously  stated,  most  of  the  children  bad  the  appearance 
of  fair  health.  They  were  always  onjrer  for  more  to  eat.  a  l>oy  on 
one  occasion  even  eating  the  crumbs  of  table  waste  which  had  been 
gathered  up  after  the  meal,  but  such  a  state  of  things  is  ton  common 
among  children  generally  to  be  of  great  significance.  The  children 
were  forbidden  to  get  food  of  any  kind  outside  of  the  home,  and  it  is 
not  probable  that  they  often  obtained  anything  except  a  very'  little 
candy  in  this  way.  Judgin*:  from  their  rather  low  weights,  they  were 
none  too  well  nourished.  If  we  accept  the  general  belief  that  an 
abundant  diet,  especially  as  regards  protein,  is  necessary  for  the  best 
development  of  a  growing  child,  then  the  protein  supply  as  shown 
by  tlie  ])eriod  of  the  f)re8ent  study  must  be  considered  somewhat  too 
low  for  the  best  results. 

COST  AND  SELECTION  OF  rOOD. 

No  data  are  available  as  to  the  cost  of  this  diet,  but  as  it  was  prac- 
tically all  donated,  the  cash  expenditure  must  have  been  very  small. 
Since  the  orphans  were  fed  so  largely  on  whatever  was  available,  dis- 
cussion  of  its  improvement  seems  futile.  The  question  of  the  extent 
to  which  charitable  institutions  should  solicit  or  even  accept  gifts  of 
food,  however,  is  a  very  broad  one.  After  all,  this  home  was  merely 
an  extreme  type  of  what  took  place  to  a  limited  degree  in  all  the  Balti- 
more homes  visited  except  the  German  Aged  People^s  Home.  Prob- 
ably to  a  certain  extent  the  system  may  be  justified.  So  long,  however, 
as  people  continue  to  give  away  what  is  of  little  value  to  themselves 
we  should  not  expect  foods  of  the  best  quality  or  suitability  to  be  thus 
provided.  An  institution  supplied  with  the  equivalent  in  money 
would  be  able  to  expend  its  funds  to  much  better  advantage  and  in 
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addition  be  in  a  position  to  provide  a  systematic  and  Svell-ordered 
diet  such  as  can  not  be  obtained  when  the  food  supply  is  so  largely  the 
result  of  chance. 

DIETABT  STUDY  NO,  680. 

The  last  study  of  the  series  was  made  at  the  German  Orphan 
Asylum  (Allgemeines  Deutsches  Waisenhaus),  a  charitable  institu* 
tion  in  the  northeastern  part  of  Baltimore.  It  had  a  small  endow- 
ment and  receives  $1^00  a  year  from  the  State,  but  was  chiefly  sup- 
ported by  the  subscriptions  of  German- American  residents  of  the  city, 
from  whom  the  board  of  manag^ent  was  also  drawn.  Although 
there  were  no  restrictions  as  to  the  nationality  of  the  orphans  ad- 
mitted, they  were  almost  exdusively  of  German  parentage*  The 
immediate  supervision  of  the  asylum  and  children  was  in  the  hands 
of  a  superintendent  and  of  his  wife,  who  served  as  matron,  and  three 
teachers.  A  baker,  a  tailor,  a  shoemaker,  and  a  cook,  all  Germans, 
were  also  employed,  but  the  greater  part  of  the  housework  was  done 
by  the  older  girls. 

The  neighborhood  in  which  the  asylum  is  located  was  a  good  one 
when  the  institution  was  established,  about  thirty  years  ago.  It  had 
recently,  however,  become  very  crowded  and  undesirable,  and  the 
management  contemplated  removing  the  asylum  to  the  suburbs.  The 
building  was  a  large,  detached  four-story  brick  structure,  with  about 
an  acre  of  playground  in  the  rear.  The  house  accommodated  165 
children,  and  that  number  was  enrolled  at  the  time  of  the  study, 
though  about  40  of  the  youngest  had  been  isent  to  a  branch  home  in 
the  country  for  the  summer.  The  extensive  storerooms  and  the  bakery 
where  the  bread  and  pastry  are  made  were  in  the  basement.  The 
general  kitchen  was  a  good-sized  room  on  the  first  floor,  and  was 
equipped  with  a  large  modern  range  and  many  improved  labor-saving 
devices.  The  main  dining  room,  adjoining  the  kitchen,  was  a  large, 
well-lighted  room,  with  five  long  tables,  seating  from  11  to  36  children 
each.  The  tables  and  dining  room  floor  were  scrubbed  after  each 
meal.  Meal  hours  for  the  children  were  7.30  a.  m.,  12.15  p.  m.,  and 
6  p.  m. 

PURVETING  OF  FOOD. 

P:i!-ti(  ii1ar  attention  wos  given  in  this  institution  to  buying  ma- 
terials in  bulk,  and  cereals,  canned  goods,  npple  butter,  sirup,  sugar, 
sauerkraut,  potatoes,  etc.,  were  always  obtained  in  that  way.  The 
food  purchased  was  of  good  quality.  The  only  dissatisfaction  during 
the  study  was  caused  by  the  milk,  which  was  obtained  direct  from  a 
farmer;  it  did  not  keep  well  and  was  suspected  to  be  of  poor  quality. 
Tlie  question  was  referred  to  an  inspector  of  the  city  health  depart- 
ment, who  took  samples  for  analysis.  Besides  the  food  purchased,  the 
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asylum  received  frequent  gifts  of  meats,  bread,  cake,  vegetables,  and 
fruit.  There  is  no  means  of  knowing  how  large  a  proportion  of  the 
diet  during  the  study  was  obtained  in  this  way.  Shrewd  management 
and  good  business  judgment  were  everywhere  manifested  in  this 
home,  as  were  also  neatness  igid  thrift. 

KIliDS  OF  DIET. 

Four  different  diets  were  served  during  this  study:  (1)  The  super- 
intendent's private  table,  at  which  meals  were  served  to  all  the  adults 
and  the  superintendent's  two  children  immediately  before  the  orphans 
were  served.  Special  meats  and  vegetables  were  always  provided  for 
this  table,  though  not  necessarily  more  expensive  kinds.  The  other 
foods  were  mainly  of  the  same  kind  as  those  for  the  regular  table. 
Articles  used  exclusively  for  this  table  are  so  designated  in  the  table 
(p.  73).  (2)  Working  girls'  table,  for  the  11  oldest  girls,  who  had 
regular  household  duties.  Their  fare  consisted  of  the  regular  diet, 
supplemented  at  dinner  by  coffee,  with  milk  and  sugar,  and  at  sup- 
per by  fried  potatoes  and  some  kind  of  meat,  usually' cold.  (3)  Ta- 
ble for  children  under  8  years  old,  of  whom  there  were  only  six  at 
the  time  of  the  study.  They  had  the  regular  diet,  with  milk  at  each 
meal,  and  no  tea  or  coffee;  (4)  Regular  table  for  all  other  children. 
A  sample  menu  of  this  group  for  the  week  studied  is  given  on  page  71. 

AGE,  WEIGHT,  AND  PHYSICAL  CONDITION  Of  CUILDBEN. 

The  statistics  regarding  the  age  and  weight  of  the  boys  and  girls  in 
the  asylum  are  shown  in  the  following  table: 

Age  and  tceigM  of  children^  dietarjf  »tudy  No,  600, 


A»or 

etalldraD.« 

NttlDlicr  of 
boys. 

1 
1 

A  Venice 
wt'lghl  of 
boys. 

Number  of 
girts. 

\  vt-rnito 

YttTt. 

4  

Pound*. 
31.0 
37.0 

e  

7  

1 

3 
3 

6 
H 
10 
17 
7 
1 

43.0 
4S-0 
4».  3 
51.  S 

ry\.9 

(W.  4 
64.4 
70.3 
107.0 

3 
2 
9 
6 
7 
3 
6 
4 
6 
7 
4 

42.7 
M.5 
51.0 
82. 7 
61.0 
64.7 
74.3 
93.7 
09.7 

m« 
mo 

8  

9  

10  

11  ••«<•*«»• 

12  

13  

14  

15  

58 

57 

Average.. 

59.2 

74  3 

•  Avaraca  age :  Boyt,      :  irlrls,  13.2  yttat. 


Coni|>;in-oii  with  the  fi<juros  j)ul)lisli('(l  by  one  of  tho  lar*j('  life 
insurance  coinpanieis  and  with  tiie  weights  of  negro  children  in  the 
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preceding  study  (see  p.  66)  shows  that  while  these  children  weighed 
a  little  more  than  the  negru  orphans  their  weights  Were  considerably 
lower  than  those  given  by  the  insurance  cottipany*  It  should  be  re- 
ineml3ered  that  these  studies  were  marie  in  June,  in  a  warm  climate, 
nnd  the  clothing  worn  would  probably  weigh  considerably  less  than 
that  of  the  avorajje  child  under  other  circumstances.  Low  weights 
were  more  noticeable  among  the  boys  than  the  girls,  and  especially 
among  the  older  boys*  The  observer  was  surprised  to  learn  the  ages 
of  the  larger  boys,  as  he  had  supposed  them  well-developed  boys 
several  A-ears  younger  than  they  actually  were.  The  low  weight 
nTiiniinr  those  over  12  years  of  age  may  be  partly  explained  by  the 
fact  that  after  reaching  that  age  the  boys  were  frequently  appren- 
ticed, and  those  remaining  in  the  asylum  would  represent  the  least 
robust.  In  general,  the  children  appeared  in  excellent  hcMltli.  and 
the  institution  had  an  unusually  good  record  in  this  respect.  During 
the  week  of  the  study  there  was  but  one  case  of  sickness  among  120 
children,  and  in  the  fifteen  years  in  which  the  superintendent  had 
Ijeen  in  charge  there  had  been  but  three  deaths  in  the  asylum. 

The  following  men\i  for  one  day  is  given  as  a  sample  of  the  diet 
served  at  the  regular  table  during  the  study : 

Menu  vob  June  23,  lOOa. 

Breakfast:  Bread,  with  apple  buttetp  coffee,  and  rolled  oats  wltli  milk  and 

Dlnnor :  nroad.  rice  ImjiIwI,  in>tators  hiiiled,  prunes  stewed. 
Supper :  Bolugua  sausage,  bread,  tea  with  milk  and  sugar. 

ATTENDANCE. 

On  acrnimt  of  the  necessity  of  con  pl'  uiig  the  study  before  June 
30,  the  end  of  the  fiscal  yt'Sir,  th<*  pi  (  1  iniinary  period  of  observation 
was  omittt'd.  The  study  began  \\  itli  dinner  un  June  22  and  was  con- 
tinned  thniiigh  '21  meals.  The  number  of  meals  served  during  this 
time  was:  To  men,  89:  to  women,  121;  to  girls,  1,181;  to  boys,  1,208, 
a  total  of  210  to  adults  and  2,:^89  to  children. 

The  computation  of  the  amounts  eaten  per  per.^on  per  day  in  this 
>\\uiy  is  somewhat  complex,  as  the  population  included  adults  and 
children  of  both  sexes  antl  of  various  aps  and  duties.  The  men, 
namely,  a  superintendent,  haker.  tailor,  aii'l  hm'maker,  all  assisted 
in  l()()kin«r  after  the  Ixns  at  various  tiine^,  ni  addition  to  their  other 
duties.  The  women  were  the  matron,  the  aged  mother  of  the  super- 
intendent, the  cook,  and  threi*  teachers.  The  older  hovs  were  being 
taught  baking,  tailoring,  and  shoe  repairing  in  the  lionie,  and  the 
older  <rirls  were  quite  actively  engaged  in  the  kitchen  and  laundry. 
The  youn«j:er  children  attended  school  when  in  >cssion.  but  at  the 
time  the  study  was  made  it  was  vacaiion  and  they  had  no  regular 
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duties.  Further,  as  has  been  already  explained,  four  different  diets 
were  served  regularly  (see  p.  70). 

Two  special  difficulties  were  also  encountered.  The  first  was  the 
absence  of  74  children  and  2  teachers  from  dinner  on  the  sixth  day 
of  the  study,  because  of  a  picnic.  A  hmch  of  sandwiches  of  cheese 
and  cold  ham  and  beef,  and  rolls,  was  prepared  at  the  home  and  taken 
along;  hence  it  could  not  be  assumed  that  the  picnickers  were  absent 
from  any  meals.  Many  of  them,  however,  bought,  in  addition  to 
this  lunch,  peanuts,  popcorn,  ice  cream,  etc.,  in  unknown  amounts, 
so  that  while  the  sandwiches  could  not  have  been  equivalent  to  the 
dinner  usually  served,  the  appetites  of  these  children  were  noticed 
to  be  very  small  at  supper  and  much  less  than  the  usual  amount  of 
food  was  eaten  at  that  time. 

The  second  difficulty  was  encountered  on  the  day  following,  which 
was  the  monthly  visiting  day.  On  this  occadon  it  is  the  custom  for 
relatives  and  friends  to  bring  to  the  individual  children  fancy  cookies, 
cake,  fruit,  etc.,  and  the  total  amount  thus  brought  in  was  quite  con- 
siderable. In  the  opinion  of  the  observer  each  child  must  have  liad 
at  least  the  equivalent  of  one  banana  and  one  cookie,  although  owitig 
to  the  varied  character  of  the  gifts  the  exact  kind  and  amount  could 
not  be  ascertained.  It  seems,  however,  safe  to  assiune  tlint  this  error 
and  the  one  due  to  the  picnic  together  make  the  equivalent  of  per- 
haps one  meal  for  each  child,  but  it  Was  not  deemed  wise  to  regard 
this  ill  the  calculations.  In  view  of  all  the  sources  of  uncertainty,  the 
accuracy  of  this  study  is  probably  not  so  great  as  that  of  the  others, 
and  this  must  be  kept  in  mind  in  drawing  deductions  from  the  work. 

An  attempt  has  been  made  to  make  the  calculations  in  two  ways, 
so  that  each  may  act  as  a  check  on  the  other.  To  obtain  the  figures 
given  in  the  table  on  page  73  it  was  assumed  that  the  food  consump- 
tion of  the  aduhs  was  1.5  that  of  the  chifdren;  the  number  of  meals 
for  aduhs.  210,  was  multiplied  by  1.5.  making  815,  which,  added  to 
those  for  children,  "2.889,  gives  a  total  of  2,7()4,  equivalent  to  1  child 
for  001  days.  This  method  assumes  that  the  adults  were  at  light  to 
moderate  muscular  work,  and  that  the  children  w<»re  from  10  to  12 
years  of  age."  While  the  figures  are  not  absolutely'  accurate,  the 
error  introduced  can  not  be  large. 

.\s  a  check  to  these  calculations  the  total  amount  of  protein  and 
energy  consumed  during  the  entire  week  by  the  whole  population 
(5S.700  tiraiii-^  of  protein  and  1,020,700  calories  of  energ}')  was 
taken  and  from  this  were  deducted  the  amounts  eaten  by  the  adults, 
assumin^r  llial  each  man  consumed  112  grams  protein  and  8.050 
calories  of  energy,  and  each  woman  00  grams  protein  and  2,450 
calories  of  energy  per  day.''    As  there  were  89  meals  for  men,  or  1 

°  r.  S.  Doi>t.  A*;r.,  Farmers*  Bui.  142,  p.  33. 
"  U.  8.  Dept.  Agr..  Farmera'  Bui.  142,  p.  3K. 
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man  for  thirty  days,  and  121  for  women,  or  1  woman  for  forty  days, 
these  amounts  are  8,360  grams  protein  and  01,500  calories  of  energy, 
plus  3,600  grams  protein  and  08.000  calories  of  energy,  or  a  total  of 
6,960  grams  protein  and  189,500  calories  of  energy.    The  results 
obtained  after  this  subtraction  wore  divided  by  T!)()  (or  *2,3S0^), 
which  is  the  equivalent  number  of  food  days  for  1  child.   This  sec- 
ond calculation  gives  the  amounts  consumed  per  child  per  day  as  05 
grams  of  protein  and  1,798  calories  of  energy,  practically  identical 
with  the  (>5.1  grams  of  protein  and  1,798  calories  of  energy  obtained 
by  the  first  method. 

Weight  of  total  food,  and  protein  and  furl  value  of  food  per  child  per  day, 

dtetary  atudy  So.  S90. 


Kind  and  weight  of  food  materials. 


Amounts  ner  chdd 
per  dajr. 


Protein. 


Fuel 
value. 


ANIJIAL-roOD. 

B«e(:  Ribs.          pounds  (2):  roost, <>  O.iiQ  pound  (9):  rump.a  12.19  pounds  (5); 
shouldpr  andcio<l.  45.7.5  pouiids(A):  stealc,  Hamburg,* 9.(i3  pounds  (11)  


V«ii,  lc«,  27.»ii9  pounds  (14). 

Mutton.  leK.  10  pounds  (17)  

i'ork:  Ril),  30  pounds  (19):  side,  cooked.a  0.56  pound  (22);  ham,  smolced,  salted, 

anci  l>olled,  IN  ks  pounds  (24)  

S:iiiNa£:«:  BoloKna,  20  pounds  (30);  liver,  15.56  pounds  (32)  

KfKs.  15.13  poun<is  (41)  

Dairv  products:  Butter.  7  pounds  (42);  cheese,  full  cream,  10.38  pounds  (43);  milk, 

tii5<)  <>3  iiounds  (44)  

Lard,  15.44  pounds  (47)  , 


Total  animal  food. 


VIOKTABtB  rOOO. 

Cereals:  Barlev,  pearled,  0.25  pounds  (49);  oots.  rolled.  31.50  pounds  (53):  rice.  15 
pounds  iSS);  wheat  flour.  299.50  pounds  (liO);  bread,  wheat.  139  pounds  (OH):  bread, 
wheat  and  rye,  16.25  potmds  (•»):  cake,  bakers',*  1  pound  (72)  

Sn$;ars:  Brown,  30.50  pounds  (7m):  eranulated.  39.5<i  pountLs  (7)  

Ve^tables:  Beans,  string.o  2.56  pounds  (82);  lieeUs.a  3.i«  pounds;  («3);  cabbage,  41.88 
poun<Ls  (K4):  cabbage,  tioiied.  7.56  poimds  (85);  cucurobers,a  3.18  pounds  (89); 
kohl-rabl.o  pounds  (92):  lettuce.o  3.25  poimds  (94);  onions.a  1.19  pounds  (96); 
p<>tas,  drieil.  20..W  pounds  (97);  potatoes.  126.69  pounds  (99);  rhubarb.o  2  25  pounds 
(IOI);sjiuerkraut,14  0fi pounds(I04>;  beans,  baked  and  canned, .50. 25  pounds (108): 
h«»an.s.  string,  pickled.  17.2.')  pounds  (1I2>  

Fniil:  Lenions.o  1. 75 poiinds(ll7): pineapple) K.25poimds(119);pnmes.  10.31  pounds 
(123):  poaches,  canned.  6.13  pounds  (126);  jelljr.  currant,  13.38  pounds  (130)  

Apple  butter,  19.94  pounds  (133)  

Beer.e  H  pounds  (134)  

Olive  oil.a  2.:is  pounds  (135)  ,  


GraiM. 

Oatoritt. 
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83 

28 

47 

.9 

11 

122 
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72 

33. 1 

650 

Total  vegetable  food. 
Total  food  


FOOD  TTKCONSXrilKD. 


F<K><\  iiniis^'d  at  end  of  Study:  Beef,  rump,  cooked,  1.50  pounds  (10):  tat,  1  potmd(46): 

tio»'t.s,  pickled.  1  pound  (113)  

Wtt-stc,  10I.44  pounfls(l44)  


Totul  fmnl  unconsumed. 
Total  food  consumed . . . , 
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1,706 


•  Served  onlj  at  •uperlntendent's  table. 
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WASTE, 

The  total  amount  of  food  wasted  in  this  study  was  104  pounds  7 
ounces,  containing  about  3  per  cent  of  the  total  protein  and  energy 
of  the  food.  This  proportion  is  very  small,  especially  when  it  is  re- 
membered that  the  subjects  were  children,  and  it  is  well  known  that 
children  often  show  a  tendency  to  leave  food  uneaten.  In  the  pres- 
ent study  this  rarely  occurred.  This  may  be  partly  explained  by  the 
rule  requiring  them  to  eat  whatever  they  took  on  their  plates,  but  the 
observer  noticed  furthermore  that  very  little  food  was  returned  from 
the  dining  room  to  the  kitchen  from  the  large  dishes  in  which  it  was 
served,  or,  in  other  words,  that  the  total  amount  served  at  each  table 
was  consumed.  Exceedingly  good  judgment  as  to  the  amount  likely 
to  be  eaten  probably  explains  this.  Moreover,  the  fact  that  on  the 
evening  of  the  picnic  and  visiting  days,  when  the  appetite  had  been 
satisfied  by  extra  food,  food  was  left  both  on  the  serving  and  indi- 
vidual plates  affords  a  strong  corroboration  of  the  supposition. 

All  waste  from  the  plates  was  thrown  away  as  garbage.  When  sur- 
plus meats  and  similar  materials  remained  in  the  serving  dishes, 
they  were  utilized  at  the  table  of  the  larger  girls.  In  general,  efforts 
to  reduce  waste  of  every  sort  were  manifest. 

AOEQUACT  OF  THB  DIET. 

In  spite  of  the  discrepancies  discussed  above,  tlie  amounts  p<^r  cliild 
per  day  <riveii  in  the  table  (p.  73)  are  probably  sufficiently  correct 
to  !)('  used  as  a  general  basis  of  discussion,  which  will  be  given  be- 
yond (>ci'  p.  87). 

Tt  tn;iy  be  briefly  stated  here  that  the  protein  and  energy  of  thd 
tliet  were  about  equal  to  those  suggested  by  the  commonly  accepted 
standard  for  hoys  of  11  and  girls  of  12  years  of  age,  whereas  the  chil- 
dreTr>  ;i<,'-es  avt'i  :i«:cd  a  few  months  higher.  When  we  consider  that 
on  llie  aver:i«:e  they  were  under  nornud  weight,  it  becomes  a  question 
whether  a  >li<:litly  niore  liberal  diet  would  not  be  desirable.  At  ihc 
same  time  il  must  Ik'  admitted  that  the  children  appeared  healthy 
and  comfortable  on  the  food  supplied. 

COST  AKD  SBUXmOS  OF  FOOD. 

The  report  of  the  asylum  for  the  year  lOOH  gives  the  cost  of  food 
as  $4.4('>2.50  and  the  numl^er  of  children  as  li>3,  indicating  an  average 
cost  of  5G  cents  per  child  per  week,  or  8  cents  a  day.  Many  of  the 
materials  used  were  donated,  especially  the  more  expensive  kinds,  so 
that  these  figures  do  not  represent  the  actual  cost  of  the  total  food 
used.  It  is  impcssible  to  say  how  much  should  be  added  for  the 
donations,  but  it  must  certainly  be  a  noticeable  amount.  Even  mak- 
ing due  allowance  for  this,  there  is  every  reason  to  believe  that  the 
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money  spent  for  food  was  not  at  all  excessive  and  brought  a  good 
return  to  the  institution. 

As  in  the  German  Aged  People's  Home,  the  breakfasts  and  suppers 
were  rery  plain  and  monotonous,  and  the  dinners  much  more  varied, 
and  this  arrangement,  while  not  in  accord  with  the  usual  custom  in 
this  country,  seemed  acceptable  to  the  inmates  and  is  said  to  be  in  ac- 
cord with  German  custom.  Aside  from  this  point,  the  diet  in  this 
asylum  had  no  striking  features  and  seemed  chosen  with  economy  and 
wisdom. 

THE  DIETA&Y  STUDIES  WITH  THE  AGED  AKD  IHEIE  RESULTS. 

DIETABY  REQUIBEMENTS  OF  THE  A^ED. 

Temperament  and  other  factors  undoubtedly  have  an  effect  upon 
the  amounts  of  food  consumed  by  individuals,  but,  considering  aver- 
age values  and  uniform  body  weight,  it  is  generally  conceded  that 
the  most  important  factors  in  determining  food  requirements  are 
ago,  sex,  and  muscular  activity.  The  commonly  accepted  American 
dietary  standards  assume  that  a  woman  requires  eight-tenths  as  much 
protein  and  energy  as  a  man  performing  a  like  amount  of  muscular 
work  of  the  same  degree  of  intensity;  that  children  require  smaller 
quantities  than  adults;  that  their  requirements  increase  until  they  are 
fiiify  «^rown;  and,  in  general,  that  food  requirements  are  directly 
dependent  upon  the  amount  of  muscular  work  performed.  Data 
r^rdin^f  the  effects  of  age  have  been  limited,  and  the  standards 
referred  to  have  not  given  factors  lor  middle  life  and  old  age,  though 
it  is  generally  recognized  that  after  man  has  reached  maturity  and 
the  development  of  his  powers  there  is  a  natural  physical  decline,  and 
many  writers  on  dietetics  have  insisted  that  there  is  a  corresponding 
decline  in  food  requirements. 

The  literature  regarding  the  relations  of  old  age  to  tissue  metabo- 
lism, cell  activity,  and  related  topics  is  fairly  large,  but  no  attempt 
is  made  to  review  it  thoroughly  here.  Some  of  the  more  interesting 
Studies,  however,  will  be  briefly  referred  to  in  the  following  para- 
graphs and  their  results  given  in  the  table  on  page  83. 

Comaro,  an  Italian  who  published  a  treatise  on  the  subject  in  the 
axteenth  century,  is  often  cited  as  an  example  of  the  advantages  to 
be  derived  from  a  diet  simple  in  character  and  restricted  in  amount. 
According  to  his  own  statement,'"  when  35  to  40  years  of  age,  he  be- 
came very  ill  as  a  result  of  excesses  of  all  kinds  and  was  advised  by  * 
his  physicians  to  change  his  habits  and  to  observe  great  moderation 
in  food,  drink,  and  all  things.  After  more  or  less  experimenting  with 
foods  and  drinks  to  ascertain  whether  those  which  pleased  the  palate 

•A  Tmitlse  of  'rvinperance  and  Sobrietie.  TrauBlated  by  O.  Herbert  [Flrot 
Italiuu  edillun  appeared  Id  1058.] 
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also  agreed  with  him.  he  gave  up  his  former  excesses  and  regained 
his  heahl),  living  a  regular  life  for  many  ye:u*s.  lie  paid  gi'eat  atten- 
tion to  exercise  in  the  open  air,  to  sleep,  to  wholesome  pleasures,  and 
all  other  things  which  make  for  health  as  much  as  does  diet.  In  his 
first  essay,  written  when  he  was  83  years  old,  he  gives  some  details 
regard iii«r  his  food  habits,  stating  that  when  78  or  70  his  daily  fare 
consisted  of  1*2  ounces  of  bread,  egg  yolk,  broth  and  meat,  and  12 
ounces  of  wine,  ^\^lether  these  amounts  are  the  same  us  he  con- 
sumed when  younger  is  not  stated.  However,  in  one  of  his  essays 
lie  says  that  as  he  advanced  in  years  and  lost  strength  he  felt  that 
he  should  lessen  rather  than  increase  the  quantity  of  food  eaten,  s<i  it 
is  not  improbable  that  his  diet  in  the  years  immediately  following  the 
change  in  his  manner  of  living  was  more  frenerous  than  in  old  age. 
In  speaking  of  tho  foods  which  he  used  when  86  yearB  of  age,  Cor- 
naro  mentions  veal,  kid,  mutton,  eggs,  bread,  porridge,  broth,  chicken 
and  other  poultry,  wild  birds,  and  fish,  but  there  is  nothing  said  of 
the  amounts  eaten.  The  fact  is  so  clearly  recognized  by  Comaro  tbat 
food  requirements  diminish  as  a  person  grows  old  that  it  seems  fair 
to  conclude  that  he  modified  his  diet  in  accordance  with  this  view  aad 
that  his  experience  may  be  regarded  as  an  excellent  illustration  of  the 
advantage  of  great  moderation  in  advancing  years. 

Lessius,"  a  writer  on  dietetics  of  a  little  later  date  than  Cornaro, 
expresses  very  similar  views  ro^G^arding  food  requirements  in  later 
life.  He  stntf  clearly  that  labor  very  largely  determines  the  food 
requirements  for  persons  of  like  age,  and  that  old  persons  require 
smaller  amounts  than  tho  young  or  middle  aged.  In  his  opinion,  the 
diet  of  the  aged  should  consist  of  bread,  meat,  eggs,  and  such  foods, 
the  total  daily  quantity  ranging  from  12  to  14  ounces.  Other  early 
writers  could  be  cited  in  support  of  this  belief. 

Most  of  (lie  r«'<ent  writers,  including  such  authorities  as  Voit,* 
Munk  and  Ewald,«  and  Sir  Henry  Thompson,'  may  be  cited  in  sup- 
port of  the  thoory  lliat  those  who  have  passed  middle  life  do  not 
require  as  much  food  as  the  young. 

Sir  Henry  Thompson  sums  up  the  matter  thus: 

As  we  increaee  in  R^ce — ^wben  we  have  spent,  say,  our  first  half  ceDtoiy— less 

energy  and  activity  remain,  and  loss  exponditure  can      made;  less  povsr  to 

elinilnato  is  possilde  at  tlinn  at  :V\  still  lt»HH  at  CO  and  upward.  Los?«  nritri- 
intntt.  t!ii'n>fori\  must  ho  taiifu  in  iiro|i<irtion  :m  ntro  advances,  or  ratlior  as 
ac'tiviiy  dimiulshes,  or  tlie  iudivldual  will  sutYor.    If  lie  continues  to  ctmsuuie 

'IlyKrastioon,  or  tbe  Right  CN>urse  of  Presenrlng  Life  and  HeelOi  unto 
Bxtn  ni."  Old  Ago.    ranibridtro.  ICU. 
ftZl^<  lir.  TUol.,  12  (1ST«;>.  ji.  32. 

''KrnalirunK  ilva  gosundou  uud  kraukon   .MenHcbon.    Vienna  and  Leipsic, 
1895.  pp.  72,  214. 

*  Diet  In  Belation  to  Age  and  Activity.   London  and  New  Yorlt.  1002. 
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the  same  abunclnnt  breakfasts,  substnntJa!  Itinclics  ;ind  heavy  dinners,  which  at 
Uk»  snmmit  of  his  power  he  could  disfwse  of  almost  with  Impunity,  he  will  In 
time  certainly  either  accumulate  fat  or  become  acquainted  with  gout  or  rheunia- 
tUoD,  or  show  signs  of  unhealthy  dei>oflit  of  some  kind  in  some  part  of  the 
body  •  •  •  which  most  Inevitably  empoison,  undermine,  or  shorten  his 
remnliiiii^'  term  of  life.  He  must  reduce  bis  "  intake."  because  a  smaller  ex* 
I-  tjilitnre  is  an  enforced  condition  of  existence.  At  70  the  man's  iK)wer  has 
further  diminished  and  the  nutriment  must  rorref<i>oud  thereto,  if  he  desires  still 
another  term  of  comfortable  life.  And  why  should  he  not?  Theu  at  i^A),  with 
less  actlrlty,  there  must  be  still  leas  *'  supiiort." 

!\roderati()ii  in  the  keynote  ni  tho  advice  wliich  he  gives  regarding 
diet  suited  to  middle  life  and  old  age. 

The  great  practical  rule  of  life  In  regard  to  human  diet  will  not  be  found  In 

enforrlnj;  limitation  of  the  sources  of  food  which  nature  has  abundantly  pro- 
vldeil.  Oil  the  eoiitrary,  that  rule  is  fnlftlled  in  perfect  development  of  the  art 
of  adapting  food  of  any  and  every  kind  to  the  needs  of  the  body  according  to 
tlie  very  varied  circumstances  of  the  IndlTldual,  at  different  ages,  with  different 
fonas  of  activity,  with  different  Inherent  peraonal  peculiarities,  and  with  dlf- 
.  'Cerent  enylronmentSi 

He  conformed  his  own  habits  to  his  beliefs  regarding  moderation 
in  diet  and  in  all  things,  and  lived  to  be  over  80  years  of  age. 
Special  attention  was  paid  to  moderate  exercise  in  the  open  air  and 
to  other  matters  of  hygiene.  He  advises  a  dietar}'  syst^  which  he 
states  can  be  varied  according  to  the  idiosyncrasies  of  the  individuaL 
Thb  includes  four  small  meals  per  day,  namely,  breakfast  about 
8^,  luncheon  at  about  1,  dinner  at  7,  and  a  light  supper  at  about  11. 
The  animal  food  recommended  for  breakfast  and  luncheon  includes 
t$g  or  fish.  A  little  meat  or  fowl  may  be  taken  at  luncheon,  unless 
it  is  preferred  to  reserve  them  for  dinner,  in  which  case  fish  and  a 
(arinaoeous  pudding  may  be  substituted.  The  dinner  he  recom- 
mends  includes  a  little  consomm6,  pur£e  of  fish  or  soup,  and  a  little 
fowl  or  game,  with  a  dish  of  vegetables,  and  finally  some  light 
farinaceous  pudding  with  or  without  fruit.  The  supper  late  in  the 
evening,  which  is  considered  to  promote  sleep,  consists  of  4  or  5 
ounces  of  consomm^  with  an  ounce  of  thin  toasted  bread.  For  all 
meals  the  bread,  whether  whole  wheat  or  white,  in  the  opinion  of 
the  writer  cited,  should  be  thoroughly  toasted,  a  quantity  weighing 
3  to  5  ounces  before  toasting  being  sufficient  for  a  meal.  Butter 
also  forms  a  part  of  the  meals,  3  or  4  ounces  being  thought  desirable 
daily,  including  that  which  is  used  in  the  cooking.  Weak  tea  or 
coffee  with  milk  and  aerated  distilled  water  are  recommended  as 
beverages. 

It  is  perhaps  hardly  fair  to  estimate  the  quantities  of  nutrients 
furnished  by  this  diet,  as  few  of  the  quantities  are  definitely  stated. 
However,  such  calculations  have  been  made  on  the  basis  of  what  is 
believed  to  be  an  average  menu  of  the  character  suggested  and  the 
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average  amounts  of  the  ditfereht  foods  which  would  be  served  ordi- 
narily. 

Tlic  quantities  assumed  per  man  per  day  were  2  eggs,  4  ounces: 
toast,  3  ounces;  fowl,  ounces;  vofretable  soup,  0  ounces;  tenderloin 
steak,  3  ounces:  rice  pudding,  6  ouuce>^;  oranges.  5  ounces;  consomme, 
C  ounces;  vegetables  (as  potatoes).  5  ounces;  bread,  9  ounces;  butter, 
3.5  ounces;  sugar.  1,5  ounces:  :hu1  milk,  4  ounces.  On  the  l)asi.s  of 
average  values  for  composiiioti  lliis  daily  ration  would  supply  103 
grams  |uotein  and  1.820  calories  of  energy.  This  is  practicall}'  the 
amount  of  protein,  ljut  considerably  Ie>s  energy  than  is  called  for  by 
the  standard  proposed  by  Voit  for  old  men. 

Diet  in  old  age  is  discus.sed  by  H,  Campbell  in  a  recently  publit^hrd 
volume,"  edited  by  G.  A.  Sutherland.  deallnL'^  with  diet  and  dietetics 
in  health  and  disease.  The  most  suitable  diet  for  the  a^ed,  it  is 
pointed  out,  is  that — 

which  constitutes  the  ideal  diet  for  man  in  general.  Such  a  dietary  demands 
(a)  moderation  in  quantity.  (&)  simplicity  In  qnality,  and  ('•>  th*'  Mvoidanco  "f 
thoi^e  stnrehy  foodn  which  are  apt  to  slip  Into  the  stomach  without  having  been 
first  adoqiintely  insalivated    •    •  •. 

By  a  simple  diet  Is  meant  one  oonslBting  of  such  Items  as  bread,  plain 
biscultfli  plain  puddings,  plainly  cooked  vegetables,  fruit,  meat,  bird,  flsb  (all 
plainly  cooked),  milk,  butter,  cheese  (such  as  Cheddar),  tea,  coffee,  cocoa,  salt 

Doctor  Campbell  has  devoted  a  great  deal  of  attention  to  the  study 
of  the  evolution  of  the  diet  of  man,  and  in  his  discussion  of  diet  for 
the  aged  considers  the  subject  to  some  extent  from  this  standpoint 

It  is  worthy  of  note  that  tlie  diet  of  early  man  conformed  to  these  three 
requirements.  It  was  simirie,  eonstoting  as  it  did  of  unprepared  animal  and 
vegetable  substances:  the  quantity  was  not  on  the  whole  In  excess  of  pliysio> 
logicid  tit  e<l8;  and  all  the  starchy  food  being  raw.  It  bad  to  be  abundantly 
mnstii  iitHi  !n  order  to  hvt^k  up  the  noDdtgestlble  cellulosa  framework  and  thos 
liberate  the  contained  foodstnflfs. 

The  three  unportant  food  ftmctions  from  a  dietetic  standpoint,  as 
the  author  points  out,  are  "digestion  (i.  e.,  the  conversion  of  the 
ingested  food  into  nutrient  plasma),  metabolism  (i.  e.,  the  nutritive 
changes  which  the  absorbed  food  undergoes  in  the  tissues),  and 
excretion  (i.  e.,  the  removal  of  waste  products). 

These  three  ftmctions,  as  we  may  term  them,  are  moat  vlgonnis  In  youth  and 
early  adult  life.  Then  it  is  tiiat  digestion  is  nuist  vigorous,  tiietiit)olism  most 
active,  and  excretion  moat  otticient.  At  }<t.  or  tluTcalxnils.  tiit»  (li;:«'stl\ c  fune* 
tion  often  l)oniTis  to  show  sipis  of  failure,  ;iiitl  u'lrattT  c.^rv  has  to  be  exercised 
in  the  selection  of  ffMnl  tlian  was  l)ef(»re  nete!s.sary.  Aimi  t  from  this  there  is 
now  a  greater  disposition  to  prudence — the  reckleiwiiess  of  youth  tends  to  depart 
with  matorer  years  *  *  \  This  dietetic  imprudence  may  annrlTe  dilld- 
bood,  adoleficence.  early  adult  life,  nay,  it  may  persist  Into  old  age,  but  most 
people  liave  ae(|nlred  some  sort  of  dietetic  wisdom  by  the  time  they  have 
reached  middle  age. 


«A  Bystem  of  Diet  and  Dietetics.  London,  1908,  pp.  781-740. 
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At  this  period  not  only  does  digestion  often  bei^n  to  lose  its  former  vigor* 

but  metaboHsm  also  shows  slpns  of  flapfjinp    *    •  *. 

Kx('ei>t  in  tlio  lUKo  (»f  (lofiiiitc  (lipase  of  tlie  (  xrrotory  orjrans,  It  Is  doubtful 
whether  the  aged  suffer  in  any  marked  degree  fiuiii  their  hn'tllclency. 

Regarding  the  dietetic  instincts  of  the  :i<red.  some  general  state- 
ments are  made,  from  which  the  following  are  quoted : 

Though  doubtl^  the  appetite  for  plain  food  tends  to  lose  its  koon  edge  with 
n«lvnnclnp  yoiirs.  nnd  the  dletctif^  instinct — the  lii<liit:  for  (lifr«>rent  kinds  of 
f(KHl^ — to  alter  S4»nunvhnt,  the  ciumges  la  tbeee  respects  are  often  less  marked 
than  might  i)erhapH  have  t>een  expected. 

Tbe  appetite  for  plain  food  may  last  to  extreme  old  age.  We  liave  found 
fkom  Inqalrsr  at  eeveral  vorUiouwe  that  tbe  a^ed  inniatee  have*  for  tbe  moat 
part,  right  good  appetite*  for  the  simple  fare  provided,  and  that  their  dietetic 
Instincts  are  much  the  same  as  those  of  their  younger  comi>anions    •    *  ♦. 

Perhaps  the  most  notabh*  chanpo  which  the  diotetlc  Instinct  umlorKoos  with 
advancing  years  is  exprespwl  l>y  the  gradual  curtailment  of  starchy  and  sugary 
food  during  early  and  middle  adult  life.  Most  children  are  very  fond  of  sugar 
and  cakea,  but  tble  liking  often  enfTen  a  marked  diminution  when  adult  life  ta 
rrached.  This  Is  more  noticeable  In  the  man  than  In  the  woman  *  *  *. 
After  middle  life  the  Siiccharids  are  often  still  further  cut  down:  The  "sweet** 
becomes  the  least  welcome  part  of  the  meal  and  is  frequently  passed  by. 

With  respect  to  the  capacity  of  the  organism  to  cope  with  different 
kinds  of  food,  the  influence  of  custom  and  idiosyncrasy,  as  well  as 
old  age,  must  be  reckoned  with,  as  Doctor  CSampbell  points  out 

As  to  the  first  of  these  inllnences,  while  one  should  be  cautions  in  recom* 
Blending  to  an  a^ed  person  a  diet  very  different  tnm  that  to  which  he  haa  • 

for  many  years  been  accustomed,  the  experience  derived  from  prisons,  work- 
houses, and  similar  institutions  shows  that  the  at)lllty  of  the  aged  tO  adapt 
tbemselves  t<>  novel  kiinls  of  diet  is  by  no  means  small.    ♦    •  • 

The  factor  of  Idiosyncrasy  in  an  huiiortant  one.  Individuals  differ  greatly, 
quite  irrespective  of  age,  In  their  digestive  and  metabolic  caimclties.  We 
Dieet  with  children  who  are  unable  to  tolerate  foods  which  old  people  can  digest 
qalte  easily,  and*  again,  with  others  who  are  made  111  by  even  a  slight  excess, 
while  their  grand|>arents  can  perhaps  consume  a  large  excess  with  comiiaratlve 
Impunity  Some  old  people  have.  In  fact,  prodlfrloiis  powers  of  digestion  and 
uietttlM»iisni.  ♦  •  ♦  Most  of  these  remarkable  old  iit'oplt!  \vt>uUl  doubtless 
enjoy  better  health  •  •  ^  on  a  more  abstemious  diet;  nevertheless,  in 
regalating  their  fdod  we  must  make  due  allowanoe  for  their  prodigious  powers 

Making  due  allowance,  however,  for  the  personal  element,  our  rule  obtains 
that  while  an  slionld  endeavor  to  conform  as  far  as  possible  to  the  i  leal  dietary, 
allowint;  thi  iii^<  ivf«  no  more  than  an  occasional  excess,  it  Iteeumes  with  ad- 
vaiKiu«  years  uiereaslugly  necessary  for  the  majority  of  people  to  eat  mixler- 
stely  of  simple  foods,  and  not  to  swallow  starchy  foods  without  having  first 
insalivated  them  thoroughly.  If  we  add  to  these  rules  tbe  further  ones  that 
old  people  should  take  full  advantage  of  dental  stir^rery,  that  In  the  case  of  the 
toothless  certain  of  the  tonjrher  varieties  of  food  should  he  broken  up  mechan- 
ieaily  before  h<Mn;r  taken,  and  finally  tlial  <lne  regard  should  he  liad  to  tlie 
hifluence  of  idiosyncrasy  and  habit,  we  have  said  all  that  is  worth  saying 
concerning  the  diet  of  tiie  aged. 
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The  dietary  for  men  from  CiO  years  of  age  at  one  of  the  large 
London  workhouses,  accordintj  to  Doctor  Campbell,'*  consists  of  20 
ounces  bread,  1  ounce  oleomargarine,  1  ounce  sugar,  4  ounce?  meat, 
8  ounces  potatoes,  and  4  ounces  green  vegetables  per  day,  with  pud- 
ding once  a  week  and  stewed  fruit  twice  a  week.  Salt  and  pepper  are 
allowed  daily  and  mustard  once  a  week.  Each  person  is  allowed  2 
pints  of  tea  a  day.  The  bread,  it  is  stated,  is  baked  from  grain 
ground  on  the  premises.  Most  of  it  is  made  from  so-called  "  whole 
nieal,'^  but  a  small  portion  consists  of  2  parts  of  white  flour  and  1 
part  of  whole  meal. 

For  purposes  of  comparison  with  the  other  data  included  in  this 
bulletin,  the  nutritive  value  of  this  dietary  has  been  calculated  by 
means  of  average  figures,  and,  as  shown  by  data  in  the  table  on 
page  84,  supplies  79  grams  protein  and  2,340  calories  per  man  per  day. 

Concerning  this  diet  Doctor  Campbell  makes  the  following  state- 
ments: 

It  must  be  admitted  tbat  this  Is  an  ample  allowance*  probably  in  exeeaft  of 

actual  re(infrenients.  Nevertheless,  most  of  the  InmateB,  even  the  very  old  ones, 
ct>nsniii»'  the  whole  <<f  rln^ir  porMon  and  ai»i)ear  to  enjoy  ft  thoroiifjhly.  'I'l!*' 
tootliJt'ss  amonp  them  .seem  tu  mauuge  quite  well:  tln'  btvad  crusts  thoy  i«^Kik 
ill  their  tea,  aiul  the  meat  is  generally,  though  by  no  means  In  every  case, 
minced  for  theiA. 

It  la  notewortby  tbat  these  old  people  complain  very  little  of  indlgestloii, 
and — what  is  even  more  suriirislng — suffer  little  from  constipation.  Thus  in 

one  large  workhonso  each  inmate  gets  on  an  average  no  more  than  three  dosps 
of  aj)erlent  In  tlic  yt'ar.  Dnnbtless  this  lomparative  absence  of  indlpesii(»n 
and  coustijiation  ih  to  be  exi>laiue<i  by  the  simplicity  and  good  quality  of  liie 
food  provided,  by  the  eIock*like  refuUirlty  of  tbe  dally  routine,  and  by  the  bigb 
bygleulc  standard  prevailing  In  tbe  workhouse. 

Of  special  studies  with  aged  persons  the  following  seem  partic- 
ularly interesting: 

In  coniu'Liiuii  with  uii  extended  series  of  studies  on  respiration  and 
metabolism,  carried  on  by  Sonden  and  Tigerstedt with  a  respiration 
apparatus  of  special  construction,  yoimg.  middle-aged,  and  old  sub- 
jects wcic  included.  The  data  recorded  show  that  with  both  men 
and  women  (he  amount  of  carbon  dioxid  excreted  per  square  meter 
of  surface  area  is  greater  with  youiiLr  than  with  older  persons,  which 
it  is  believeil  i>  a  proof  ihal.  independent  of  its  smaller  size,  the  youiii: 
ori:aiusin  possesses  a  inoiv  active^  nielaholistn  than  the  older  one.  lu 
youth  the  carhon  dioxid  excreted  per  kilogram  of  body  weight  and  per 
square  meter  of  .surface  area  is  greater  willi  males  than  with  females. 
Thi.-.  ditlei  ence  gradually  diminishes,  and  in  old  age  there  is  no  dif- 
ference in  the  sexes  in  this  respect. 

■A  System  <<t  Diet  and  Dietetics.    London,  1908,  pp.  TSl-TiO. 
^Skand.  Arcli.  Pliyslol.,  6  (1885),  p.  1. 
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Kovesi*  found,  in  studies  with  women  aged,  respectively,  7d  and 
7B  years,  that  it  was  possible  to  attain  nitrogen  equilibriiun  with 
10.6  to  12.3  grams  oi  nitrogen  per  day,  and  that  in  extreme  old  age 
the  energy  requirements  of  the  body  were  lowered,  20  calories  per 
day  per  kilogram  body  weight  being,  in  his  opinion,  the  lowest  limit. 
The  conclusion  was  also  reached  that  cell  metabolism  is  less  active  in 
old  age  than  in  youth  and  that  this  accounts  for  the  diminished  pro- 
tdd  requirement  which  was  observed  and  which  is  considered  char- 
actertsdc  of  old  age. 

From  his  experiments  with  old  women,  von  Limbeck  ^  concluded 
that  the  digestibility  of  protein  and  fat  was  normal  and  that,  in 
general,  the  proportion  of  the  different  nitrogenous  constituents  of 
the  urine  was  practically  normal  with  the  exception  of  ammonia. 
Notwithstanding  the  low  energy  value  of  the  diet,  both  his  subjects 
gained  in  weight  and  excreted  less  nitrogen  than  was  consumed.  In 
other  words,  the  nutrients  and  energy  supplied  by  the  food  seemed 
amply  sufficient  for  the  body  needs. 

A  woman  whose  dietary  was  studied  by  Fenger*'  was  61  years  old 
at  the  beginning  of  the  experimental  period  and  was  under  observa- 
tion at  intervals  for  fifteen  years.  From  choice  her  diet  was  very 
ample,  consisting  of  such  foods  as  eggs,  oatmeal,  soup,  skim  milk, 
fruit,  and  a  little  wine.  On  this  simpk  diet  the  subject  remained  in 
good  health  and  seemed  normal  as  regards  the  assimilation  of  nitro- 
gen. No  tests  were  made  of  the  effects  of  diets  of  different  character. 
Fenger  considers  it  fair  to  conclude  that  a  diet  may  be  considered 
mitable  for  the  old  which  contains  protein  enough  to  supply  body  de- 
mands and  maintain  health  through  long  periods,  requirements  which 
were  evidently  met  by  the  diet  selected  by  the  subject  of  his  experi- 
ments. 

Interesting  and  valuable  as  these  and  other  similar  investigations 
undoubtedly  are,  it  is  evident  that  they  do  not  furnish  so  broad  a 
basis  for  dietary  standards  as  do  the  much  more  numerous  studies  of 
persons  in  full  vigor.  The  standards  most  commonly  accepted  for 
the  aged  are  those  of  Voit,  who  bases  them  mainly  on  the  work  of 
Forster.  They  indicate  a  ration  with  about  0.8  of  the  nutritive  value 
of  those  indicated  for  men  or  women  in  full  vigor  and  at  moderate 
muscular  work ;  in  other  wcnrds,  from  90  to  100  grams  of  protein  and 
from  about  2,100  to  about  2,900  calories  of  energy  per  man  per  day, 
or  from  80  to  100  grams  of  protein  and  from  2,100  to  2,900  calories 
of  energy  per  woman  per  day,  the  amounts  to  be  varied  according 
to  the  muscular  work  performed. 

«ronfM.  Tnn.  Mod..  22  flDOl),  p.  121. 
^Ztscfar.  Klin.  MckI.,  20  (18i>4K  i>.  437. 
'•Sknnd.  An  h.  Physiol.,  16  (11)04),  p.  222. 
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One  of  the  most  thorough  attempt;^  to  deteriiiine  exactly  the  ainmuit 
of  nutrients  necessary  for  the  maintenance  of  the  bod}'  al  ditferent 
ages  is  that  of  Maurel."  He  estimates  from  his  own  clinical  and 
experimental  observations  and  those  of  others  that  to  maintain  the 
body  in  equilibrium  when  no  external  muscular  work  is  performed 
the  adult  in  full  vigor,  either  man  or  woman,  requires  1.5  grams  of 
protein  and  from  35  to  38  calories  of  energy  per  kilogram  of  body 
weight,  any  muscular  exertion  being  met  by  an  increased  supply 
of  nutrients.  Thus,  for  a  man  weighing  70  kilogi*ams  (154  pounds), 
the  daily  maintenance  ration,  according  to  Maurel,  should  con- 
tain 105  grams  of  i)rotein  and  from  2.450  to  2,000  calories  of  energy, 
or  for  a  woman  weighing  60  kilograms  (132  pounds),  i)0  grams 
of  protein  and  from  2,100  to  2,280  calories  of  energy.  For  persons 
in  the  first  period  of  physical  derlino  (from  50  to  70  years),  he 
considers  that  the  protein  may  be  reduced  to  1.25  grams  and  the 
energ}'  to  from  30  to  35  calories  per  kilogram  of  body  weight.  In  the 
second  period  of  old  age  (from  70  years  on),  he  believes  that  the 
nutritive  demands  fall  off  yet  more  until,  in  extreme  age,  0.75  grams 
of  protein  and  from  -20  to  25  calories  of  energy  per  kilogram  of  body 
weight  arc  ample  to  maintain  the  bod}-  in  equilibrium,  (^f  course, 
as  age  increases,  general  muscular  exertion  usually  decreases  also,  so 
that  the  maintenance  ration  just  quoted  approaches  the  total  require- 
ment much  more  nearly  than  do  those  given  for  persons  in  full  vigor, 
even  where  the  latter  perform  little  external  muscular  work.  It 
should  also  be  noted  that  body  weight  usually  decreases  rapidly  in 
old  age,  even  among  people  whose  food  is  abundant,  and  lieiu'e.  if  we 
estimate  nutritive  n  rjitii-emeuts  per  kilogram  of  body  weight,  they 
deci'ea  s(  'correspondingly. 

If  we  take  tlie  nv('ra«fe  weight  of  |)erson«  in  ohl  age  as  given  by 
Quetelet  ''  and  a[)ply  to  thcui  tlie  inaxiuiuin  factors  suggeste<l  by 
Maun-I  we  tind  the  maiutenaDoe  ration  to  be  as  given  in  the  following 
table ; 


Estimated  food  requirctnentt  of  aged  men  an4  women  Itaaed  on  Maurel  9md 

Queteiet  fignrea» 


fiubjacte. 


■  Ynn. 

KUognrnt, 

Pound*. 

Gra  mn. 

«S.jSO 

144. 1 

SI.  9 

<Q.03 

138.7 

78.S  1 

 1  «o 

61.22 

1.14.  7 

4&« 

57.83 

117.2 

13.4 

56.73 

r.M  H 

7a9 

58.72 

118.2 

67.2 

51.52 

11^.3 

38.6 

 1  " 

«.34 

lOILS 

87.0  1 

ElWEf 


I.MS 

i.m 
i.sa 
i.*a 

!.» 
1.2M 


•  Rev.  Soe.  8cl.  IlTit.  AUnMiit.,  8  (im.),  p.  768. 

*  Lwulobaad  Bterluig:  TtttUbookot  Uumaa  Pbyriology,  Loodoo,  UAI. 
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While  Maurel's  factors  give  for  adults  in  full  vigor  a  ration  hardly 
below  that  commonlj  accepted,  his  standards  for  the  aged  are  lower 
than  those  usually  applied.  Since,  however,  he  takes  into  nccount  the 
decrease  of  body  weight  as  well  as  of  activity,  it  may  be  that  they 
represent  more  nearly  the  minimum  ration  which  may  safely  be 
applied.  However,  they  represent  a  maintenance  ration  merely,  and 
any  external  muscular  work  must  be  met  by  an  increased  ration. 

worn  or  BAiamOBB  ATO  PHILADBLPHIA  HOXBS  FOB  THB  AOXD 
COMFABBD  WITH  OTHSB  XNBTITUTIOHB  AKD  STAKDABDS. 

A  siimninrv  of  the  results  of  the  dietarv  studies  in  Baltimore  and 
Philadelphia  is  given  in  the  following  table,  which  also  includes  for 
purposes  of  comparison  the  results  of  a  number  of  dietary  studies 
made  elsewhere  in  public  institutions,  as  well  as  data  from  the  in- 
vestigations and  the  standards  referred  to  in  the  preceding  section. 

Sumtnarif  of  ^tmdiet  In  public  ittiftitutinn^  and  xtudieM  i€tih,  and  tta»dard$  fott 

aged  persons. 


Stody 


m 
m 


m 


Location  oud  lubjecta  of 


NntlicnLs  otiii  ent-rgy. 


\iim- 

pi-rsons 

In 
study. 


m  msTmmoifs. 


Bajnrlov,  Bsltimora: 

B«ci]iar  tnaiotflB,  moI« . . 
CbroDic  InmatM,  males.. 
Receiving- ward  tnmstas, 


AvoracB  of  3  studies  

Women  Inmates,  per  wo- 
man per  day  

Women  inmates,  per  man 

per  day  beals  

Averaca  of  4  studies  

Entfra  Institution  •  

Affed  women's  home,  Balti- 
more, per  woman  per  day.. 
-  -  ~aitl- 


A0Bd  man's  homo,  Bi 

more,  per  man  par  day  

Gorman  Aged  Poi^>ie's  Hoine, 


Balttmore^per  man  per  day 
Old  Ladisi'  Home,  Pblladel- 


pbia,  per  wosnan  psr  day .. . 
Gk»wnmnt  HospinU  for  the 
bmsML  mi^  patlants:* 
Middle  to  oidi«e;  larxely 
diranie,  orderly,  quiet. 
•bw  worfcwa,  average  of 

10  studies  

Aeutav    nervous,  dis- 
turbed. B 
aTeram  of  S 


Ke);rop.s.  whdbnwq) 
oraan. 


Nei^roes,  namron 
^poes^workam. 
Sue,  innrm,  and 

dan,aTefaiBB< 
Tfluofarandii 
dass,  soma  oonbla^ 
NuilLflKif  avenge 


196 
82 

82 


111 

111 
411 


052 


94 

16» 

m 

80 
1« 


In  Ibod  eaten. 


In  food  wasted. 


Pro- 
tein. 


Oramt. 
144 
N 

111 
121 

85 

106 
117 
M 

85 

83 

74 

n 


84 
98 
90 
106 

97 


Oalorif. 
2.901 
2,076 

2,374 
2,SM 

1,934 

3.40S 
2.4fi3 

2,  a06 

2,206 

3,  »9 
3,325 
1,882 


3,767 


3.590 
2,536 
3.403 
3,604 

3,619 


Gronu. 
4 


12 
9 
8 


13 


22 
13 
13 
13 

34 


•  OaJculated  Irom  ioodpurcbased  (see 
» 17.  B.  Dq^  A|r.,  Offlea  BzpL  Sf 


Proportion  in  food 
wasted. 


Knirj^-y.  I'rotoin. 


Otlorien. 
97 
45 

11 
59 

134 

168 
89 


308 
304 

365 


341 


567 
315 
306 
319 

802 


356 


PtrcftU. 
3 
3 

1 
3 


.36). 
~Ui.  150. 


14 

11 
11 
8 


13 


21 
11 
12 
II 

36 


10 


KniTgy. 


Ptrtent. 
S 
3 


3 

7 

7 
3 


14 

13 
13 
8 


11 


IS 
11 
11 
11 

24 
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Sumtnary  of  ntudiea  tn  public  inHtitutions  and  Htudiet  with,  and  standardt  for, 

aged  perMfw— Oontltiued. 


Study 
No. 


Location  »ad  tabjacto  of 


STUDIES  IN  INSTITUTIONS— OOD. 

Qwrmmmi  Homltal  for  the 
lMaiie,inrio|>MleDt»— Coo. 
BMtar  dttt,  on  flnt  sec- 
tloD  dtat,  mnce  of  3 


Niim- 

llfT  of 

persons 

tn 
Study. 


NntrisBliHid 


22 

127 


1.060 

316 

20 
1,W5 

70 
36 


UnrtmWwl,  ATonc*  of 

SatadlBt  

rndaarilM.  nvpraRB  of 

all  potknts  

New  Yoikftate  hospitato  for 
tiM  taMoe,  male  patlenta: 
CSuoDlo,  Inflrm,  average 

of  Stttidlfli  

LUbt  wOTken  eod  dla- 
^bed,  avenge  of  2 

■tudka  

Besttass,  ectiire,  dis- 
turbed, avensB  of  3 

etudies  

Workers,  aTerafe  of  10 

studies  

Aeutp,  iwnt  admission, 
avera^i*  of  2  studios  — 
Acute  and  sk;k,  chronic, 

aTsran  of  a  studies  

AtanaliousejMtliDOie,  1862: « 

NonwortcBia. «.  

Worken  

Long  Idand  ahnsltonse  and 

hospital,  Boston  ^  

CharlesiowD  almshouse  and 

hospital,  Boston   

Sootrn  poorbouse:« 

Adults,  twth  sexes,  Just 
admitted,  no  work. ... 
Adults,  both  sexes,  regu* 
lar  iiunates,  no  work . . 
Adults  both  sr\f-5,  n>Ru- 

Iarliimat(>9.  work  

Scotdi  Almshonsi'  for  IVuiper 
Lunatics' << 
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Summarif  of  atndiea  in  public  in^titutionit  and  studies  with,  and  standards  for, 

aged  persons — Ck>ntiDued. 


Stady 
No. 
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In  the  studies  made  in  the  three  Baltimore  homes  for  the  apwl. 
none  of  the  diets  provided  more  than  the  85  grams  of  protein  culh'd 
for  by  the  sn«rgested  stamhird  for  persons  in  the  decline  <>f  lift',  and  in 
one  case  the  diet  provided  oidy  74  grams.  Consid«'ring  that  the  sub- 
jects all  seemed  satisfied  with  the  amount  of  their  food  and  that  their 
general  healtli  was  as  good  as  cotdd  be  expected  at  their  age,  the 
natural  inference  is  that  the  siigir»*"ted  protein  standard  is  amj)le  for 
the  nutritive  needs  of  |>ersons  in  extreme  age  and  with  comparatively 
little  activity — that,  indeed,  it  may  be  possible  to  support  life  com- 
fortably and  well  on  a  somewhat  smaller  amount,  as  MaurelV  work 
has  suggested.  It  does  not  necessarily  follow,  however,  that  the  usual 
standard  ought,  therefore,  to  l)e  reduced,  for  the  latter  is  not  intended 
to  represent  tlie  minimum  or  even  the  average  physiological  require- 
ment, but  rather  to  suggest  an  amount  ordinarily  demanded  by  j)rop- 
erly  nourished  subjects,  and  to  serve  as  a  basis  in  planning  dietaries, 
especially  in  public  institutions.  Since  in  most  public  institutions 
economy  is  rigidly  insisteil  on.  there  would  be  more  danger  to  the 
comfort  of  the  inmate^  from  setting  the  >tandard  too  low  than  too 
high.  From  this  point  of  view  these  studies  seem  to  corroborate  the 
propriety  of  the  present  protein  standard.  As  regards  the  energy, 
two  of  the  studie-  showed  a  consumption  within  25  calories  of  the 
'J.-200  calories  suggested  by  the  standard,  while  in  the  other  it  amount- 
ed to  2,339  calories  per  man  per  day.  Certainly  this  does  not  indi- 
cate too  high  an  energy  value  in  the  suggested  standard. 

Another  interesting  point  suggested  by  these  studies  is  the  compara- 
tive requirements  of  men  and  women  in  extreme  age.  It  will  be  re- 
called that  the  first  study  in  the  Baltimore  private  institutions  wa> 
made  in  a  home  for  aged  women,  the  second  in  a  similar  institution 
for  aged  men,  and  tlie  third  in  a  home  for  the  aged  of  both  sexes. 
The  protein  consumjition  was  highest  in  the  first  and  lowest  in  the 
last.  The  energy  consumed  per  man  per  day  in  the  men's  home  was 
about  100  calories  more  than  in  either  the  women's  home  or  that  for 
both  sexes;  but  it  should  be  borne  in  mind  that  these  men  averageil 
a  little  yoimger  and  were  perhaps  also  a  little  more  active  than  the 
subjects  in  the  other  studies.  These  facts  hardly  sustain  the  ordinary 
assumption  that  the  food  requirements  of  women  are  only  0.8  of  those 
of  men  of  similar  age  and  activity,  but  imply  rather  that,  as  has  been 
pointed  out  by  earlier  observers  (see  p.  80),  in  extreme  age  the  food 
needs  of  the  two  sexes  become  more  or  less  identical. 

Compared  with  the  results  of  dietary  studies  of  individuals  re- 
ported by  von  Limbeck,  Kovesi,  and  Fcnger,  and  the  estimated  nutri- 
tive value  of  the  diet  propos<»d  }>y  Sir  Henry  Thompson,  the  groups 
studied  in  Baltimore  and  Philadelphia  obtained  in  their  diet  an 
abundance  of  both  protein  and  energy. 
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The  studies  hen»  iv})()rted  havo  already  been  discussed  to  some 
extent  in  comparison  with  other  institutions  (see  pp.  44). 

The  siuullest  amounts  of  ])n)tein  and  energy  noted  in  the  present 
studies  nmong  the  aged  were  found  in  the  home  for  aged  women  in 
Philadelj)liia.  ^^Hien  we  consider,  iiowever,  that  tlie  average  age  of 
the  inmates  was  aljout  TS  years,  and  that  their  muscular  activity 
was  probai)ly  very  slight,  it  seems  not  improbable  that  the  58  grams 
of  protein  and  1,882  culorie>  of  energy  supplied  by  the  diet  were 
amply  sufficient  for  their  needs.  According  to  Maurel,  39  grams  of 
protein  and  1,288  calories  of  energy  is  a  maintenance  ration  for 
women  of  SO:  the  19  grams  of  protein  and  504  calories  of  energy  in 
excess  of  tlu^s  should  be  sufficient  for  the  small  amount  of  nniscular 
exercise*  taken.  Considering  that  in  thi>  ^tudy  the  food  served  was 
not  limited  in  amount  and  at  the  same  time  appean'd  appetizing,  so 
that  the  iinnates  were  not  prevented  by  lack  of  food  or  by  distaste 
from  eating  all  they  needed,  it  may  be  taken  to  indicate  that  amounts 
lower  than  those  suggested  by  Volt  may  be  ample  for  persons  in 
extreme  age. 

No  special  standards  for  the  aged  have  been  proposed  hitlierto  as 
H  result  of  data  obtained  in  the  Department  of  Agriculture  nutrition 
work,  as  little  material  gained  by  experimental  studies  was  available 
on  wli it'll  to  base  tlienj,  Voit's  factors 'have  usually  been  accepted  as 
indicating  an  abundant  ration  for  institution  dietaries  for  the  aged. 

On  the  ba^is  of  the  work  reported  in  this  bulletin  and  other  avail- 
able data,  it  seems  fair  to  propose  0.9  as  the  factor  representing  the 
proi)ortion  of  protein  and  energy  required  in  old  age  by  a  man  or 
woman  as  compared  with  a  man  at  moderate  muscular  work  during 
the  period  of  fidl  vigor,  and  0.7  to  0.8  as  the  factor  representing  the 
relative  food  retiuirement  for  extreme  old  age.  The  actual  quanti- 
ties of  protein  and  «'nergy  will  vary  according  to  the  basis  of  compari- 
son -elected,  whet  In:  it  be  food  purchased,  f<H)d  eaten,  or  food 
digested."  The  standard  proposed  is  generous  rather  than  the  reverse 
and  is  in  accord  with  American  food  habits,  ami  seems  a  reason  ible 
guide  for  use  in  institutions  or  homes  in  planning  diet  for  the  aged. 

DCBTABY  8TTTDIE8  WITH  CHUDSEH  AKD  THEIB  RESULTS. 

A  large  number  of  carefully  conducted  investigations  on  infant 
feeding  have  been  reported,  and  the  literature  on  the  subject  is  exten- 
sive, but  relatively  few  studie-  Imve  been  made  in  connection  with 
the  nutrition  problems  of  older  children. 

Of  recent  work  with  infants,  the  investigations  of  Michel  and 
Perret**  on  the  rational  feeding  of  infants  from  birth  to  2  years 


•U.  8.  Dept.  Agr.,  Yearbook  1007,  p.  61. 
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may  be  mentioned  as  representing  methods  followed  in  the  aocamu- 
lation  of  data  and  the  application  of  the  results  of  highly  technical 
experiments  to  the  practical  problems  under  condderation.  When 
possible,  everyone  concedes  that  it  is  best  that  the  infant  should  be 
breast  fed,  but  when  this  is  impossible  substitutes  for  natural  feed- 
ing must  be  found,  and  these  authors  have  endeavored  to  establish  a 
scientific  ration  for  the  artificial  feeding  of  in&nts.  They  have 
taken  as  a  basis  for  their  calculation  a  lurge  amount  of  experimental 
and  empirical  data  which  they  summarize  with  respect  to  the  average 
weight  of  new-bom  infants,  the  gain  in  weight  during  different 
periods,  the  nature  of  the  gain  in  terms  of  the  comiwsition  of  the 
body,  the  amount  and  character  of  material  ingested  and  egestetl  by 
infants  breast  fed  and  nourished  on  cow's  milk  diluted  with  water 
and  sweetened  with  milk  sugai  ,  the  amount  of  energy  eliminated 
by  infants  per  kilogram  of  body  weight  and  per  square  meter  of 
surface  area,  and  similar  data. 

According  to  the  calculations  which  they  give,  an  infant  weighing 
8  kilograms  has  a  surface  area  of  3.690  square  meters,  and  on  the  basis 
of  150  calories  per  square  meter  would  require  554  calories  of  avail- 
able energ>'  for  maintenance.  The  calculated  amount  of  nitrogen 
necessary  for  a  gain  of  1  gram  in  body  weight  is  0.0*2170  iirani. 
Taking'-  account  of  these  values,  they  propose  a  ration  which  can  be 
modilicd  to  provide  for  the  proper  maintenance  and  «rro\vtli.  in  accord- 
ance witli  the  different  weights  of  the  infant  at  different  periods, 
and  report  observations  on  the  effects  of  feeding  a  number  of  infants 
in  accordance  with  the  method  proposed. 

Mention  should  also  be  made  in  this  connection  of  iuiportant  papers 
recently  published  by  Rubner  on  nutrition  processes  during  the 
growth  of  the  child,"  the  theory  of  nutrition  after  completion  of 
growth,''  and  problems  of  growth  and  lenglh  of  life  from  the  stand* 
point  of  energetics.* 

In  his  theoretical  discussion  of  diet  during  the  period  of  growth 
Rubner  emphasizes  the  importance  of  energA'  constituents,  and  giv^ 
reasons  for  his  belief  that  the  protein  requirement  of  children  has 
been  sometimes  overestimated. 

In  the  second  of  the  i)apers  referred  to  theories  of  nutrition  are  dis- 
cussed chiefly  with  reference  to  protein  metabolism.  Tliis  factor,  the 
author  states,  varies  according  to  the  protein  requirements  of  the  cell, 
the  cell  with  little  protein  retaining  more  of  the  protein  supplied  to  it 
than  one  which  is  rich  in  this  constituent.   For  this  reason  a  large 

«Aivh.  Hyp.,  m  (1005i),  No.  1  2.  p.  «t. 
Arfh.  m-z.,  CO  (1!K)S).  No.  1  2.  p.  1. 

'  Aid).  Hy«.,  m  (V.m),  No.  1-2.  p.  127;  Sitzber.  K.  Proust,  Akiul.  Wist*..  Um, 
II,  ih  32;  Das  Trobleiu  Uer  lA?beiisclaucr  und  seluc  Ueziehuiigen  zu  Wacbstuxu 
und  Enitthnmg.  MOolcb,  1908. 
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protein  supply  does  not  cause  so  great  nitrogen  excretion  in  the 
foriuer  case  as  in  the  latter. 

The  author  discusses  nitrogen  metabolism  and  gain  on  a  basis  of 
the  amount  of  nitrogen  present  in  the  body  rather  than  on  the  usual 
basis  of  body  weight.  Cell  function  is  the  primary  consideration 
in  protein  metabolism.  The  cleavage  of  protein  accommodates  itself 
to  this  factor,  and  there  is  a  relationship  between  cell  function  and 
the  size  of  the  body.  Within  certain  limits  nitrogen  metabolism  is 
more  rapi«l  tlie  more  protein  is  supplied. 

The  problems  pertaining  to  growth  and  length  of  life.  RiibiuM-  dis^ 
cusses  with  reference  to  man  and  other  mammals,  particularly  from 
the  standpoint  of  energetics.  With  respect  both  to  the  amount  of 
protein  and  energy  required  during  the  nursing  period  to  double  the 
body  weight,  man,  he  states,  forms  an  exception  to  the  other  mammals 
included  in  the  discussion,  in  that  on  a  uniform  basis  of  comparison  he 
requires  smaller  quantities  of  protein  and  about  six  times  as  much 
energy,  the  domestic  mammals  requiring  on  an  average,  according  to 
the  author's  calculations,  4,808  calories  for  building  a  kilogram  of 
body  materiaL 

A  comparison  is  also  made  between  man  and  other  mammals  with 
respect  to  the  proportion  of  energj^  supplied  during  the  nursing  period 
which  is  retained  in  the  body.  In  this  respect  man  also  differs  from 
the  ordinary  domestic  animals,  since  he  rot n ins  only  5.2  per  cent  of  the 
net  energy  supplied,  in  comparison  with  34.3  in  the  case  of  domestic 
animals.  This  value  is  called  by  the  author  "  quotient  of  growth." 
He  estimates  further  that  in  domestic  animals  the  ratio  of  food  supply 
to  maintenance  is  202  to  100,  and  in  man  120  to  100,  so  tliat  in  tlie  case 
of  domestic  animals  (>0  per  cent  of  the  material  supplied  is  retained, 
in  comparison  with  0.2  per  cent  in  the  case  of  man. 

According  to  Rubner*s  summary,  the  time  required  by  the  young 
animal  for  doubling  the  body  weight  is  inversely  proportional  to  the 
intensity  of  metabolism,  and  therefore  the  shorter  the  period  of 
growth  the  greater  the  metabolism  of  enetgy.  The  intensity  of  energy 
metabolism  is  a  function  of  surface  area,  and  therefore  small  animals 
show  the  more  rapid  growth. 

In  his  discussion  of  the  duration  of  life  Rubner  estimates  that  in 
the  domestic  animals  each  kilogram  of  body  weight  after  growth  is 
completed  requires  practically  the  same  quantity  of  energy.  Man 
forms  an  exception  to  this  rule  in  that  he  requires  about  four  times  as 
much  as  the  other  mammals.  It  follows,  therefore,  that  man  requires 
a  greater  proportional  t'nergy  supply  thnn  other  mammals. 

The  nutrition  publ tuitions  of  this  Othce  and  other  similar  publica- 
tions commonly  give  factors  showing  the  dietary  requirements  of  chil- 
dren in  comparison  with  adult  man  at  moderate  work.  These  deduc- 
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i'um^  very  largely  dopoiid  upon  experimental  evidence  ro ported  by 
V'oit  and  others,  which  has  Uccn  summarized  in  previous  jjiiblicatioiis 
of  this  Oflici',"  inchidiTiir  tli*  «  IasF;ic  work  of  Camon'r  with  his  own 
children  at  ditl'erent  ages,  and  studies  with  other  children  bv  l'^>r^liT. 
Uffelmann,  Hasse,  Schroeder.  and  Prauatiitz,  together  with  later  work 
by  Magnus-Levy,  Pautz,  and  others. 

Camerer's work  is  especially  noteworthy,  both  for  its  extent  and 
the  thoroughness  with  which  it  was  conducted.  Detads  of  foods  con- 
sumed, gains  in  weight  and  height,  and  siunlai  dnta  are  recorded,  as 
well  as  the  results  of  extensive  digestu)n  expcnnicnts  and  studies  of 
the  income  and  outgo  of  nitrogen.  The  results  obtained  in  Camerer's 
earlier  work  have  Ijeen  sunnnarizc  l  iii  tl^e  1>(  partment  of  Agriculture 
pn!*!)^!) lions  referred  to  above,  and  are  mciuded  in  averages  given  in 
the  table  on  ])age  94. 

In  a  publication  which  appeared  more  recently  he  considers  the 
whole  (juestiou  from  the  standpoint  of  metabolism  from  birth  to  the 
end  of  the  period  of  growth.*^  His  later  work  with  ciiiMren  has  to  do 
more  particularly  with  infants  and  their  digestion,  metabolism,  and 
growth.** 

Maurel's  extensive  work  and  deductions  regu  ling  the  food  of 
children  are  referred  to  elsewhere  (see  p,  96)  in  a  discussion  of  the 
dietary  studies  reported  in  this  bulletin. 

A  few  studies  with  infants  and  cliildren  have  been  rej)orted  in  con- 
nection with  the  nutrition  investigations  of  this  Ofhce.  though  the 
amount  of  this  work  is  limited,  owing  to  general  conditions  under 
which  the  enterprise  has  l)een  conducted.  At  water  and  Wmxl-' 
report  dietary  work, with  an  infant,  while  ,laH'a.  of  the  Califoriii;i 
Experiiuiiit  Station,  re])orts  similar  work  and  studies  of  children 
living  on  a  fruitarian  diet/ 

As  regards  general  discussions  of  the  feeding  of  children,  particu- 
larly during  periods  of  infancy,  the  literature  is  perhaps  more  exten- 
sive than  is  the  case  with  almost  any  other  question  of  dietetics. 

•  U.  S.  Dept.  Agr..  OiBce  Ex[)t.  Stas.  Bulfl.  21  and 

^ZtBCbr.  Biol.  (1880),  p.  24;  (1882),  p.  220;  (1884).  p.  S86;  (1888),  p.  141; 

(180a).       2'JT.  n!)s. 

l>er  stutrwcciisci  d(,*s  Kindes  von  der  Geburt  bis  zuv  Beendigong  des  Wacbs- 
tums.    Tilbinjreii.  l.S'.'C,. 

''Die  VerUauuugsurbeit,  ilire  GruNst-  uud  iLr  IJiutlims  auf  den  Stoffweclisel, 
Inebea  den  Stoffweclmd  des  SUiigUngs.  1900.  Reprinted  from  Jabrii.  Kinder- 
bellk.,  n.  ser.,  51  (1900)«  p.  26. 

Zur  Physlologle  dcs  SUugllng^i  Iters.  Berlin,  1902.  Reprinted  from  Jalut. 
Klnderlioilk.,  n.  ser..  r»rt  (Ifxrj),  j..  r>4:\. 

T>ir  U<'>r|»erlictae  Entwickluug,  die  Eni&hruug  und  Pflege  d^  Kinder  Stutt- 
gart, l'.»02. 

«  Connecticut  Storrs  Sta.  I{|>t.  1S05,  p.  129. 

f  U.  8.  Dept.  Agr..  Office  Expt.  SUM.  Bala.  107. 132, 
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Of  recent  discussions  of  the  diet  of  children  may  be  mentioned  the 
monograph  by  Miss  Caroline  L.  Hunt  on  the  food  of  school  children,* 
which  sums  up  the  bulk  of  the  published  literature  on  this  subject. 

As  to  the  character  of  the  different  meals,  Miss  Hunt  states  that, 
while  a  general  idea  of  the  amount  of  food  required  should  be  kept 
in  mind,  no  special  effort  need  be  made  to  balance  each  meal. 

Id  geii«nil,  the  simplest  foods  should  be  gUvea  at  night  Bread,  milk,  and 

simple  Kweets,  like  sttewed  ftwlts  or  plain  cake,  make  a  g(>od  supinr  for  little 
rlillditMi.  The  most  ImiMirtniit  jnirts  of  tlie  brealsfast  are  milk,  cereal  or  toast, 
niul  fruit.  Tho  <n'<'sti(»n  ai'is«>s  witli  school  children  whether  the  heavy  meal 
ought  to  be  at  not*a  or  night.  At  ntK>n  the  ujenl  may  Interfere  with  the  after- 
noon work,  at  uigbt  witli  sleep.  It  should  be  remembered  that  the  heavy 
meal  uaually  means  the  <nie  whldi  includes  meat.  The  nourishment  obtained 
by  the  grown  person  from  meat  is  secured  by  the  child  ftom  milk.  This  may 
be  so  distributed  through  the  diflPerent  meals  thnt  there  need  be  no  espe<'lally 
larpt'  nical.  The  linicli  tMk(^!i  hy  «t|(U>r  pwi»U'.  \y\Hi  the  a(]<Uti()n  of  milk,  can 
be  c<)u;?idt*r«l  tho  dininT  ot  the  euild.  His  supper  can  then  precede  thi'  re^'Mlar 
dinner  of  tlie  family,  and  be  very  simple  though  nutritious.  For  school  children 
a  warm  liquid  Is  desirable  at  noon.  This  may  be  soup  or  cocoa.  Chocolate  Is 
too  rich.  The  fact  that  lats  remain  longer  in  the  stomach  than  other  sub- 
stances makes  it  particularly  undesirable  to  serve  fattir  foods  at  nooa  if  the 
thtid  is  to  return  soon  to  work. 

Many  of  the  medical  text-books  and  works  of  reference  on  diet 
under  conditions  of  health  and  disease  take  up  the  question  of  the 
■feeding  of  children  of  different  ages.  In  an  article  of  this  character 
which  forms  a  part  of  recent  work  an  dietetics  and  which  embodies 
the  resnlts  of  clinical  experience  as  well  as  other  information,  G.  A. 
Sutherland  ^  summarizes  and  discusses  a  large  amount  of  information 
on  the  feeding  of  infants  before  and  after  weaning  and  of  children 
from  the  second  to  the  seventh  year  and  during  school  life. 

As  regards  diet  from  the  second  to  the  seventh  year,  the  period 
characterized  by  active  exercise,  it  calls  for  ^  an  increased  amount  of 
carbohydrates  and  of  proteins;  in  other  words,  of  energy-producing 
and  muscle-forming  materials,**  as,  compared  with  the  previous  diet, 
and,  according  to  the  author,  should  be  made  up  of  simple  foods,  such 
as  milk,  eggs,  butter,  cream,  minced  or  finely  <mt  meat,  fish,  vegetable 
soups,  light  meat  soups,  cereals,  simple  puddings,  vegetables,  and 
fruits. 

Bread  forms  a  most  important  element  in  the  diet  The  amount  of  bread 

and  butter  or  Jam  an  active  4-year^ld  cbild  will  consume  at  a  meal  Is 
astonishing.  Care  must  be  taken,  however,  that  the  butter  or  jam  is  not  the 
element  wliU  h  innkef  the  brcful  eo  down.  White  or  brf>wn  liread  may  be  nsod, 
and  It  Hlioukl  be  at  least  twenty-four  hours  old.  it  may  be  plain  or  toasted. 
All  plain  biscuits  are  also  to  be  allowed,  sweetened  ones  being  regarded  as  an 
occasional  luxury  *  *  *, 

"  Bur.  of  Kd.  [T*.  S.l  l?iil.  'A.  V.m,  \\  7. 

*A  System  uf  Inet  and  iMeletics.    l.<»ndon,  liHJS,  pp.  7-iH-7Uii. 
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Tbe  natural  demand  of  the  organisui  fur  sugar  must  be  fully  satisfied,  and  it 
Is  better  to  do  so  by  tbe  use  of  sugar  in  tbe  food  than  by  tbe  artificial  prod- 
ucts of  tbe  manufacturer,  which  are  often  taken  In  excess  apart  from  meatai 

Puddings  and  stewed  fruit  can  be  suitably  8weetene<l.  Honey,  simp,  and  jam 
can  be  taken  with  bread,  biscuits,  and  iniddlnps.  At  flio  same  time  tt  Is  not 
advisable  to  ruiu  tbe  taste  for  plain  foods  by  oversweeteoing  a  number  of  tbe 
disbes. 

Fruits  contain  a  considerable  amount  of  sugar  in  a  very  assimilable  form 
*  *  *.  In  bot  weatber  it  will  be  found  useful  to  reduce  tbe  amount  of  the 
more  snbstantlal  olcnients  of  tbe  diet  and  to  increase  the  amount  of  tbe  fmlt 

and  vegetablrs.  8iK?cial  care  must  bo  tnkon  to  Jnsnre  that  thf  fruit  Is  In  proper 
er)n(lItioti.  i.  f.,  ncltb<»r  uinii)e  nor  too  rliKJ,  as  unwholesome  fruit  disturbs  the 
alimentary  tract  most  seriously    •  • 

The  training  in  mastication  should  be  peraeverlngly  continued  by  tbe  use 
of  some  bard  articles  of  food.  Until  this  Is  learned  it  may  be  necessaiy  to 
give  meat  In  a  p4iunded.  mincecl,  or  shredded  form.  The  habit  of  bolting  the 
f'Hxl,  acquired  frem  the  fluid  diot  uf  infiincy,  rauBt  ho  ehocked,  and  a  slow 
methodical  habit  of  eatiti;:  sliould  !><•  aetinired  early  in  life. 

In  considering  diet  during  sciiool  life,  Sutherland  considers  the 
problem  Iwth  with  reference  to  home  conditions  and  the  boarding- 
school  system  which,  particularly  for  boys,  is  such  a  characteristic 
feature  of  English  school  life.  At  about  the  eighth  year,  when  the 
author  assumes  that  school  life  begins,  the  child  has  reached  an  age 
when — 

In  addition  to  the  requirements  of  the  body  for  growth,  repair,  and  exer- 
cise, we  have  to  consider  the  work  <>f  the  Idnin  in  rnnnwtlnn  witli  tlie  diet. 
It  is  reenpnlTUHl  by  n\\  that  a  K'"wing  boy  or  girl  requires  a  larue  iiuionnt  <>{ 
nourishing  l(K>d,  and  that  at  the  si\me  time  the  amount  varies  very  largely  witli 
the  individual.  Consequently  It  is  not  advisable  to  stuff  tbe  child  wbo  does  not 
appear  to  come  up  to  an  Imaginary  standard,  or  to  starve  tbe  child  who  seenu 
to  go  beyond  It.  If  tbe  child  la  having  a  duly  apportioned  amount  of  worli 
and  play.  <>f  slfH^p  and  ont-of-<l(K)r  exercise,  his  apiwtlte  will  be  the  best  guide 
as  to  the  amount  of  fo<Kl  re'juired.  Thi'  :ii>i>etlte  must  be  ;i  henlthy  one.  I.  c-. 
trainiHl  on  a  diet  of  wliolesoine.  i»lalu  luuds,  for  a  luimiHTixi  ainx'tite,  pre- 
viously devcloited  on  dainty  highly  seasoned  dishes,  can  not  be  regarded  as  of 
any  value  whatever  as  a  test. 

If  the  appetite  is  debased  in  any  way  Doctor  Sutherland  empha- 
sizes the  inipottiiiicc  of  special  study  and  special  trcatnienl. 

As  with  adult.^,  a  very  iiiiporliuit  factor  in  doteninniiig  the  amount 
of  food  is  the  physical  work  performed.  The  amount  of  exercise 
which  a  cliild  takes  in  the  o|)cn  air  will  liave  a  direct  influence  on  the 
appetite  aini  also  on  the  (juaiiiity  of  food  he  should  take.  Klxercise 
before  food  shouhl  not  l)e  j)iished  to  the  extent  of  producini^  ex- 
liaii-tioii.  or  both  the  api)etite  and  the  digestion  will  he  impaired. 
The  nntural  man  temlH  to  rest  after  a  meal.  l)ut  the  healthy  child 
will  he  eair«'r  for  e\erci>e.  Con.-ecpiently  it  is  not  necessary  to  forbid 
such  exei  t  i-e.  jnov  ided  that  it  is  of  the  nature  oi  play,  and  not  of  a 
tiring  character. 
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The  qunHty  of  the  diet  should  bo  such  that  n  due  proportion  of  protolns. 
cjirlioh.vdrMti's.  jind  futs  eiit«»r  into  it.  The  chief  dilTeroiioo  from  the  fcedliiR 
In  eiulier  yejirn  Is  tliat  a  larger  amount  of  beef  aiul  uiuUuii  is  mlletl  for. 
Although  the  proteins  required  can  be  mpplled  In  other  foods,  meat  baa  the 
adrantagea  of  being  the  moat  concentrated,  the  moat  digestible,  and  the  most 
palatable  form  In  which  they  can  be  given.  Meat  should  be  given  twice  a  day 
*  *  *.  Additional  proteins  are  to  be  supplied  in  the  form  of  millc,  ^gs,  oat- 
meal, etc. 

The  quality  of  the  food  is  a  matter  of  great  importance,  to  which 
the  author  devotes  particular  attention. 

If  from  any  reason  *  *  *  a  distaste  for  meat  or  vegetables  is  prodnced, 
the  result  will  be  that  the  feeling  of  hunger  will  lead  the  boy  to  8;itlsry  it  by 
eiitlnfr  nndesirable  thlnps.  sncii  ns  swwfs.  i>nstr>'.  etc..  in  excess.  Tlirso  latter 
npjK'al  to  the  boyish  a|iiM'tite  at  all  tliiKs.  and  are  not  iti  themselves  injurious 
when  giveu  in  moderation  at  meuis.  It  is  when  wholesome  and  appeti:ilUK  food 
is  not  supplied  at  table  that  the  habit  of  eating  unwholMome  things  between 
meals  Is  developed. 

The  quality  nf  tlx-  food  dejK^uds  greatly  on  the  cooking.  As  plain  cooking  is 
all  that  a  healthy  hoy's  appetite  demands,  it  is  not  asking  too  much  to  say  that 
the  food  ought  always  to  be  well  twtkcnl    •    •  ♦. 

Tea  and  coffee  may  be  adde<1  to  the  dietaries  hitherto  given,  but  slKmid  not 
be  taken  In  excess  or  too  strong.  Milk  at  this  age  will  be  taken  much  more 
readily  If  flavored  with  tea  or  coffee  *  * 

The  chief  meals  of  the  day  should  be  three  in  number — breakfast,  dinner,  and 
sjTi>per.  Of  these  the  first  two  should  he  the  substantial  meals,  while  supper 
RhouM  fojisist  of  lp{*s  stiiiiiiljitiii;;  iiiatt'rial  •  ♦  *.  There  should  be  no  hur- 
rying ovor  meals,  no  bolting  of  the  food  •  *  •.  With  three  g<MKl  meals  In 
the  day  no  boy  diould  suffer  from  hunger  or  from  failure  of  nutrition  from  lack 
of  ftKkL  While  greediness  as  regards  food  must  be  checked  In  certain  cases,  as 
it  breeds  physical  ills  If  tolerated,  one  must  not  allow  a  healthy  appetite  to  re- 
Bialn  nnsatlslled  on  the  ground  tbat  moderation  Is  a  desirable  virtue. 

It  would  be  possible  to  greatly  extend  the  citations  of  deductions 
and  opinions  of  investigators  and  writers  on  the  subject  of  the  feed- 
ing of  children,  but  perhaps  enough  has  been  quoted  to  indicate  the 
extent  of  the  work,  the  character  of  the  evidence  on  which  conclusions 
are  based,  and  the  deductions  of  some  of  those  who  have  approached 
the  subject  from  the  standpoint  of  the  physician,  the  investigator,  and 
the  educator. 

The  results  of  the  investigations  in  Baltimore  and  Philadelphia 
are  summarized  in  the  table  which  follows,  together  with  the  results 
of  some  data  from  other  sources. 
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Dk'tary  Htudicn  with  and  standards  for  children. 


DeaodpUoQ  of  study  or  stMidvd. 


CTDDin  Df  BALtmraS  AMD  FWILAMCtFHU. 

HooMiDrGM6fidChl]dr«n3ftttla0K.hoys 
Omuhii  Orphan  AsylOm,  Baltfmore.  boys 
QcRDMl  Orphan  Asylum,  Raltlmore,  girb. 

Orphan  Asylum,  rbiladelpbia,  boys  

Orphan  Aiylunt,  Fhlhrtalphto,  gkh. ... . 
Avanseofabffraatudlii  


romnQw  aroDOM. 

Chfldren,  2-6  years^.  

Cliildrai,6-10y«ant  

ChUdna,  10-l4ycar»»  

CMdw^  ^Ift  yaaitf  Orphan  Acyhun, 

Bb^^Ms'  "  Vain,* '  CblMnn'fe 
Ql>ii»  14-19  *V«ai>t"l^^ 

Boy /. . .  ^V  """"".'""I*.".*' 
Boy,  STcn^e  of  2  atodki  §  


MAnmarAiicB  nqpnu^ 


Child  

Do  , 

Do  , 

Do  , 

Do  , 

Do  , 

I>o  , 

Do  

Vouth  

Do  

Do  

Early  matmlty. 
Do  


V.  8.  DKFAJITMKNT  or  AORICULTCKB 
aTAMl>ASIW.< 


Chll'l,  2-5  years  (o  i  foo-t  ,)f  niun)... 
("hild.  »V-!)  years  (it    Unxl  of  man).., 
Moy,  lO-H  yoiirs  (•)  t.  Um<\  of  tnoil)., 
Hoy,  12  years  jO.7  foo*!  of  iii.iii )  . . . 
Hoy,  i:{-"l4  years  i>)  s  Um)'\  of  man), 
lloy,  l.V-Mi  yeiirs  (n  '<  fiM..|  of  man), 
(iifl,  1()-12  years  (o  <,  foo.l  of  niaii). 
lUrl,  13-14  years  (u.7  (ooti  o(  man). . 
Olrl,  1M6  yean  (OS  flood  of  nan). . 


35 
68 
57 
36 
44 


14 
8 

13 


as 

n 
1 
I 


Ymn. 
9 

12 
12 

11 
10 


4 
S 

12 


1? 
16 


2 
3 
5 
7 
8 
10 
12 
14 
16 
18 
20 
2S 

ao 


Avenge  weight. 


i^ennd*. 

KHofravu. 

M.A 

26.6 

tt.2 

26u9 

74.  S 

3S.7 

«tt 

28.1 

«« 

31.3 

er 

30.4 

10 


22 
2«  '>  5 
Xi.  1 
39.7 
44.1 
55.1 
<'i»».  1 
88.2 
110.2 
121.3 
132.3 
143.3 
143.3 


/35 
a55 
o  C7 
oTS 
085 
M17 

•  60 

•  80 
ill! 


15 
M 
3L8 


10 
12 
15 
IH 

20 
25 
30 
40 
50 
55 
flO 
65 
65 


15.9 
24.9 
30.4 
35.4 
38.6 
53.7 
31.3 
40.4 
80:4 


I'rolein 


■If. 

QOortet. 

.•lO 

l.i^~ 

»v. 

66 

1,876 

61 

1.7M 

88 

1.M5 

65 

i.sn 

72 

1.7M 

70 

i,flao 

87 

101 

2.au 

88 

l.M 

106 

3,3» 

IS 
22 
2R 
32 
35 
42 
53 
70 
85 
(M 
103 
103 
90 


42 
53 
63 
74 
84 
A5 
63 
74 
84 


a  MeiroiKditiiti  Lift>  Insurance  Comiviiiy  taliU'v. 
6  Forst.  r.  (  ainen  r.  I'flelinan.  lui  I  H;i 


21.    See  a  l.M)  C.  S.  Dept.  .\>;r..  OMh-..' 
'VoU.    I  ntorsijchiing  ii<T  Ko-t.  p 
i Si  Jiro<ler.    .Vnh.  Hvj.'  ,  4  (Ihm  ;,  p 
'  Pmu-iriil;..    Anh  Hvi;  .  I.'hIvi.'i. 
/  I'fiuff,.   /,t>;<  hr.  Hiol.,  37  (1«*5),  p.  2U»i. 
cM  luniis-I^  vv    An  h  Pbyalol.  (Pilflfer|,  53  (18B3),  p.  847. 

A  Mou  lit.  li,    1,<K-.  <  lt. 

<t   s  i>.  pt  \L'r.  Yearbook  1807, p. 861. 

J  Maufi'l.   Loc.  cit. 


vs^«>.   From  Rumniary  Itt  U.  8.  Dept.  Agr.,  Olllei  BxpC 

Kxpt.  Stas.  Bui.  45b 

125. 

p  Xs7. 


StaLBuL 


It  is  commonly  assumed  that  growing  children  need  more  nutrients 
in  proportion  to  their  size  than  adults,  first,  because  extra  material 
is  needed  for  bodily  growth ;  and  second,  because  they  have  a  propor- 
tionately larger  body  surface  and  require  more  energy  to  make  good 
the  greater  evaporation  through  the  skin.  Since  girls  0  years  old 
or  more  usually  weigh  less  than  boys  of  corresponding  age,  it  is  also 
assumed  that  their  nutritive  requirements  are  slightly  less.  From 
these  assumptions  and  the  practical  observations  available,  the  notri- 
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tive  requirements  of  children  of  various  agies  as  compared  with  those 
of  adults  have  been  calculated.  Those  gi^en  by  Atwater  and  moat 
common! J  used  in  this  country  are  as  follows: 

Child  under  2  yean  old  leQulies  0^  tlie  food  of  a  man  at  moderately  actlvo 

muscular  work. 

DiHri  '2  Ti  yenra  old  reqolres  0.4  tlie  food  of  a  man  at  moderately  active  muscu* 

!:ir  work. 

Cliiid  0-1*  years  old  requireH  0.5  the  food  of  a  man  at  moderately  active  muscular 
work. 

Boy  10-11  and  girl  10-12  years  old  require  0.6  the  food  of  a  man  at  moderately 

active  muHcnlnr  work. 
hoy  12,  and  ^'ii  T  iH-14  jeara  old  require  0.7  tbe  food  of  a  man  at  moderately 

a<-tive  mnsi  iilar  \\r>rk. 
Roy  13-14,  and  girl  15-10  years  old  require  0.8  the  food  of  a  man  at  moderately 

active  mascDlar  work. 
Boy  15-16  years  old  requires  0.9  the  food  of  a  man  at  moderately  active  muflcu< 

lar  work. 

Maurd**,  whose  work  regarding  the  nutritive  requirements  in  age, 
has  already  been  referred  to,  has  made  equally  elaborate  studies  of 
the  requirements  of  children  of  different  ages  and  weights.  He  as- 
sumes that^  exclu^ye  of  the  extra  requirements  occasioned  by  greater 
body  surface,  growth,  and  increasing  internal  muscular  work,  the 
protein  required  for  a  bare  maintenance  ration  is  the  samie  with 
children  as  with  adults  in  full  vigor,  namely,  1.5  grams  per  kilo- 
gram of  body  weight.  In  addition,  he  allows  0.15  gram  for  in- 
creasing  internal  muscular  work.  For  growth,  0.10  gram  is  allowed 
up  to  16  years  and  from  16  to  20  only  0.05  gram.  This  makes  a  total 
of  1.75  grams  of  protein  per  kilogram  of  body  weight  up  to  the 
age  of  16  and  from  then  to  20  years  1.70  grams.  There  are  more  varia- 
tions in  the  amounts  of  energy  required  at  different  ages  because  the 
ratio  of  body  surface  to  weight  is  constantly  diminishing.  For 
children  of  2  years,  67.5  calories  per  kilogram  of  body  weight  is  sug- 
gested, with  gradually  decreasing  amounts  until  at  20  years  only  42.75 
calories  are  called  for.  Taking  Quatelet*s  figures  for  the  average 
weights  of  normal  children  of  various  ages,  Maurel  has  calculated 
the  amounts  of  protein  and  energj'  necessary,  and  these  figures  are 
given  in  the  table  (p.  97),  It  should  be  noted  that  these  body  weights 
run  lower  than  the  American  ones  quoted  in  connection  with  the  Balti- 
more studies  (see  p.  94).  Whether  American  children  really  develop 
fa,ster  than  European,  or  whether  different  methods  of  weighing 
account  for  the  variations  is  not  known,  but  the  heavier  weights  seem 
safer  guides  in  fixing  American  standard.s.  While  MaurePs  mainte- 
nance rations  j)r()vide  for  normal  growth  and  the  exertion  rccpiired 
by  the  perforniunce  of  involuntary  physiological  functions,  they  make 
no  allowance  for  external  muscular  work.    Considering  the  activity 
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and  restlessness  of  most  henlthy  cliildrpn,  it  is  probable  that  thi- 
would  call  for  considerable  extra  (nuTn:y,  even  though  the  children 
have  TH)  fixed  nuiscular  work  such  as  tliat  entailed  upon  many  adults 
by  then-  occupations.  It  would  be  practically  inipossil)le  tt)  e^tlmatL' 
the  energy  thus  expended,  unless  pos>«ibly  by  comparisons  with  and 
de(bKtu)iis  from  the  ronlts  of  many  more  dietary  studies  than  are 
now  available.  Meanwhile,  MaureTs  figures  are  not  only  theoretic- 
ally interesting,  but  also  j^ractically  useful  as  a  check  on  actual 
dietaries.  To  be  on  the  safe  side  it  would  seem  that  the  food  should 
be  in  excess  of  these  maintenance  values. 

In  attempting  to  sot  up  or  to  apply  dietary  standards  for  children, 
the  question  of  body  weight  is  more  important  tlian  in  adidt<.  both 
because  it  is  more  variable  and  because  it  is  a  measure  of  the  cliild'^ 
proper  growth  and  general  development.  Various  estimates  of  tlie 
average  weifrht  of  American  children  at  successive  ages  have  been 
made.  Among  these  may  be  mentioned  tliose  of  Boston  school  chil- 
dren of  American  parentage,  collected  by  How  ditch."  similar  ones  by 
Porter"  in  8t.  Louis,  and  those  of  the  large  life  insurance  companies. 
These  statistics  do  not  agree  as  closely  as  might  be  wished,  differences 
of  1  or  2  pounds  sometimes  appearing.  Whether  the  differences  are 
due  to  methods  of  weighing,  or  whether  the  variations  in  children's 
weights  aixi  too  great  to  permit  of  satisfactory  averaging,  it  is  impos- 
sible to  say.  When  l)ody  weights  were  not  given  in  the  original 
studies  those  quoted  by  Holt  from  life  insurance  data  for  children  of 
corresponding  ages  have  usually  been  employed,  in  the  table  on 
page  94,  as  representing  the  largest  number  of  individuals.  In  a  few 
instances  where  these  were  not  available  those  of  Bowditch  have  been 
used.  As  has  already  been  pointed  out,  the  American  figures  all  run 
hiirher  than  the  French  ones  quoted  by  Maurel;  although  there  is  no 
conclusive  explanation  of  this  difference,  it  will  be  safer,  in  applyiTiir 
MaurelV  maintenance  rations  to  American  conditions,  to  be  guided 
by  body  w <'i<zlil  lather  than  by  age.  Considering  the  bad  results  of 
undernutrition  in  childhood,  the  benefit  of  any  possible  doubt  as  to 
the  exnct  i<'(iiiirements  of  children,  especially  in  institutions,  should 
unqu('>tiimably  be  given  to  the  more  generous  ration.  If,  as  an  Eng- 
lish children's  specialist,  Sir  Clement  Duke,''  insists,  "a  failure  in 
height  or  weight  during  growth  is  the  surest  indication  that  the  child 
is  not  thriving,"  such  symptoms  occurring  where  the  daily  supply  ol 
nutrients  is  known  to  be  rather  low,  should  raise  serious  doubts  as  to 
the  adequacy  of  the  ration. 

In  a  study  of  uudernuti  ition  of  school  children  in  New  York,  which 
included  some  210  cases,  E.  M.  Sill,'  found  that  they  had  been  living 

^  DlseafWR  of  Infancy  and  Cblldbood.  New  York,  1902,  p.  19. 

^  Remedies  for  tbc  Needless  Injuries  to  Children,  etc.  London,  IflOOl 

''Jour.  Amcr.  Med.  Assoc.,  52  (1000),  p.  1081. 
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very  largely  on  bread  with  tea  or  coffee;  that  is,  on  a  diet  which  wah 
presumably  low  in  both  protein  and  energy,  and  that  they  were  de- 
cidedly under  weight—the  discrepancy  varying  from  4  to  16  jjounds. 
The  children  rauged  from  *>  (o  10  yv:xv<  in  nge — ^the  majority,  how- 
ever. \yeing  0  to  10  years  old.  In  addition  to  liygienic  meafmres,  theise 
children  were  provided  with  a  diet  containing  a  generous  proportion 
of  proteid  foods  such  as  milk,  eir^^,  meat,  cereals,  etc.,  which  result4>d 
in  gains  in  weight  and  very  marked  improvement  in  other  respects. 

In  this  ronnei-tion  it  may  l)e  interesting  to  see  how  the  commonly 
accepted  standards  for  chihiren's  dietaries  compare  with  Maurf^Fs 
maintenance  rations,  which  can  be  done  if  tlie  protein  and  energy  per 
kilogram  body  weight  are  calculated  as  in  the  following  table :  . 

i'hihlrvu'H  tli<  Inrtt  Hlantinnli*  rxiirt  ffMvd  itvr  kiloyrnm  of  body  ir(  iylit. 


'  (intnaof 
I  prpl«lii. 


Culorii^  of 


(iraiiiH  uf  t  ulorU's  o( 
protein.  mergy. 


<         2  ■'>  voary . . 
Child.  6-9  yeurs  . 
Hoy.  10-11  years 
Boy,  VI  y»»r», . 
Boy,  la-U  yean. 


■2.  ».'{ 
12 
2.  10 
2.09 
2.18 


H7..*t  I  Rov.  I.'t  hi  v«  .ir>.... 

70.0  Cifl,  10  12  years  .  . 

70.0  li  <llrl,  la  H  years  

AS. 2  I  nfii,  iM«y«u9,... 

73.5 


1.77 

1.83 
l.«6 


I.;  1 

(lO.  I. 


ManrelV  nKiinlcriiincc  ration,  it  will  l)e  renicuilK'i-ctl.  calls  for  1.75 
grauis  of  protein  \)vv  kilo^iain  of  body  wcifrlit  frtim  birtli  to  the  age 
of  Ifi.  when  it  is  reduced  to  l.TU  grams,  and  amounts  of  energy  grad- 
ually decreasing  for  (u.aO  calories  at  birth  to  4I.*2'»  at  ir>  years.  The 
common  standard  for  children  from  J  to  '»  ycar^  of  age  give«^  an  excess 
of  0.r»S  gram  of  protein  over  this  maintenance  ration,  but  this  e.xce-M 
gradually  decrea.^'.»»  in  tiie  standards  for  old<T  children,  until  for 
boys  fi-oni  IT)  to  1(1  years  it  is  oidy  0.0*2  gram,  while  for  girls  from  l.» 
to  10  years  there  is  a  deficiency  of  0.1>  gran).  Even  if  we  adopt 
Maurel's  lowered  ration  ol  1.70  giams  per  kilogram  (»f  Uuly  weight 
for  children  of  1<>  ycar^^.  the  protein  in  the  hi>t  standard  for  gii  l- 
falls  l>elow  the  maintenance  ration.  Tliere  is  a  .Murdar  but  le.>.- 
marked  de*  rease  in  tlie  excess  of  energy  in  the  usual  standards 
over  that  of  llie  maintenance  rations,  the  excess  varying  from  alioiit 
20  calories  per  kilogram  of  I>oiiy  weight  in  tlie  standard  for  childicn 
from  "2  to  ()  years  to  ll..'»  calorics  in  that  for  j'irls  of  1.1  to  1()  years. 
Tlie  inference^  from  tluve  coniparisl)n^  arc  oltvious:  eillier  the  Amer- 
ican weight-  used  are  too  large  and  the  standartl^  for  younger  chii- 
dnm  are  soujewhat  excessive,  or  the  staiidaids  for  older  children  aic 
insullicient  to  provide  for  normal  amoiint-^  (»f  «-.\ternal  muscular  work. 
While  the  weights  liere  used  may  not  Ix*  al)solulely  accurate,  there  is 
no  iTRson  to  --iippose  that  they  are  greatly  alK>ve  the  normal  for  weil- 
develo]H'il  Amcri<  an  children.  In  the  o|)iiii(»ii  of  tlie  pre<i'nt  wrilei's. 
it  is  probably  la  arer  the  truth,  and  certainly  safer  for  the  present,  to 
lUuO^i— IsulJ.  ssi—H)  7 


Digiii^uu  by  Google 


98 

assimie  that  the  standards  for  older  children  are  a  trifle  low,  espe- 
cially for  iiistitutinri  u>(\ 

Rodiicin*;  the  data  <>f  llu'  prc<t'nl  sludics  in  chihlren's  lionip- 
summarized  in  the  table  uii  i)a«re  '.)4  lo  the  basis  of  protein  and  en- 
er<ry  su|)piied  per  kilofrram  of  body  weight,  we  obtain  the  following 
rtihiilts : 

Protein  and  energy  iter  kitoffram  uf  bttdy  icHffht  in  ehildrcn**  tUetariv*. 


protein,   j  cneryy. 


M  tr  \  I.in  J  IIdiii.'  Uir  FriciuUt'SS  ('ulorpiKllUrJmt. 

(u'tirnil  <ieniuiii  urphoii  Asyluui  

KhiiiMlflphlik  OrphaiMee.  


Airanf{s.«. 


1.S8  ,  (kI.  l> 

2.15  :  ma 

2.29  613 


Ski 


Tn  the  first  of  these  studies  there  are  only  0.13  gram  of  protein 
and  9  calories  of  energy  in  excess  of  the  amounts  set  up  by  Maurel  as  a 
maintenance  ration  for  eliildren  of  corresponding  weight.  In  the  diet 
(»f  the  German  Orphan  Asylum  there  is  an  excess  of  0.4  gram  protein, 
but  only  0.8  calories  more  energy  than  in  the  maintenance  ration.  In 
the  Philadelphia  study  0:54  gram  of  protein  and  11.7  calories  of 
energy  were  supplie<l  in  excess  of  Maurel's  maintenance  ration. 

While  it  is  impossible  to  e.stiniate  the  amomit  of  external  muscular 
work  performed  by  the  cliildren  in  thesestudies,  they  are  known  to  have 
bt'cn  moderately  active,  and  it  seems  impossible  that  their  diet  can 
have  been  excessi\  o  in  either  protein  or  energy.  On  the  other  liand, 
it  is  questionable  whether  the  protein  in  the  lir^t  study  or  the  energy 
in  the  sec(md  can  have  been  sufficient  fur  their  best  development.  It 
was  noted  in  the  individual  discussions  of  these  two  .studies  that  while 
(1h'  nutrients  and  energy  supplied  by  the  diets  corresponded  fairly 
elosely  to  the  generally  acrcpted  standard.s,  the  cliihlren  appeared 
to  the  observer  to  be  rather  below  the  average  in  general  physical  de- 
velopment. While  there  was  little  sickness  in  the  institutions,  the 
children  gave  the  impression  of  being  younger  than  they  were,  and 
this  before  any  efl'ort  had  been  made  to  weigh  them.  In  the  case  of 
the  (lornian  Orphan  A«-yhnn  the  body  weights  were  carefully  taken, 
so  that  therein  little  likelihond  of  error  from  that  source.  Here  again, 
as  in  the  case  of  the  standards  for  older  children,  the  most  reason- 
able deduction  seems  to  be  that  the  pr<"sent  standards  for  children 
from  J)  to  13  years  old  are  a  trifle  low.  Man}'  more  observations  of 
the  diet  of  normal  children  are  necessary  before  the  exact  amounts 
required  can  lie  determined.  Tn  the  light  of  our  present  knowledge 
it  seems  fair  to  conclude  that  it  would  not  Im  wise  to  allow  anything 
below  the  standard  amounts  in  children's  diets,  and  in  most  cases 
(lietitians  would  be  quite  juslifieil  in  exceeding  them  somewhat. 
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U.  S.  Dli^ABTlfBNT  or  AtiBlCULTUHE, 

Office  of  Bxpebimirt  Statiohb, 
Wathingion,  D.  C,  Oetolter  26, 190B. 

Sib:  I  have  the  honor  to  trnnsmlt  herewith  n  uianim-ript  containiDi;  the  re- 
vised orpin Izatiou  lists  of  uKrIcuItn!;!  1  colloftc^  ami  e.\i>t'riiuent  stations  In  tlie 
United  iStutes,  which  has  been  coutiiiled  under  luy  direction  by  Miss  Mary  A. 
Agnew  of  this  Office. 

In  tbeee  lists  the  plan  started  last  year  lias  again  been  followed,  namely,  to 
confine  the  lists  to  the  names  of  administrative  offlcers  and  Instructors  whott 
work  brings  tbem  in  contact  with  students  in  agricultural  and  home  econoiulos 
•  oiirses,  omitfln'^  tfiose  wIid  deal  nxcluslvely  with  njechanic  arts  or  engineering 
Ktudents,  hut  as  formerly  it  has  in  some  cases  lieen  found  inipractical)le,  owiug 
to  the  complex  organization  of  the  institutions  concerned,  to  make  the  lists 
entirely  consistent 

I  recommend  the  publication  of  tblB  manuscript  as  Bulletin  224  of  Uils  Ofllee. 
Respectfully. 


A.  C.  True, 

Director, 


Hon.  Jameh  Wilson, 

Secretary  of  Aifriculturc. 


\ 


CONTENTS. 


Key  to  abbreviations  \-  

The  Office  of  Experiment  Stations   

Officers  of  the  Association  of  American  Agricultural  Colleges  Exi^i* 

niciit  Stations  _      ___         _   ^  

Orticers  of  the  Ass(K'iatlon  of  Othciai  Agricultural  Chemists  of  \he  United 


St^ites 


Officers  of  the  American  AsBocIatton  of  Farmers*  Institute  Wor  kers  

Offlcers  of  the  American  Association  of  Economic  BntomologlstSr-  

Offlcers  of  the  Society  for  Horticultural  Sciciue   J--  - 

Agricultural  colleges  ami  experiment  stations  in  tlio  T'ltitiMl  Stai^^'**-  with 
governing  boards,  counses  of  study,  boards  of  instruction,  and  station 

slalTs  -  -  — ,   

Index  of  names  ^  

2 


4 


6 
6 
6 
6 


t 

78 


.d  by  Googl 


KEY  TO  ABBREVIATIONS. 


Nora. — ^Itembera  of  tKMrds  of  tnwteeit  or  otlier  goTcrnliig  boftrds  of  the  ooUeee  who  are 
dmrgtd  with  the  nwnegemeBt  of  experiment  etattoa  affelre  ete  Indlceted  bj  en  eeteriek  (*). 


ileet..  Accountant*  Acconata. 
Actu.,  Aotlnjf. 
{Aetg.},  Acting  l^feMwr. 
(A4fi«incl),  Adjunct  I^feaaor. 
J^yr.,   Agrlcnlture,  Agricultttriat,  Agrkul- 
taral. 

Aonm.,  Agronomy.  ARTonontet. 

.\u-«'iit. 

Anul.t  Analytical,  Analjsla. 

Anat.,  Anatomy. 

Archi.,  Architecture. 

Arith,,  Arithmetic. 

At9oc.f  Aaaoclate. 

(^«#oe.).  A88ociate  Pfofeasor. 

A»»t.,  Aaalatant. 

{Antt.  i,  Aaatatant  ProfHteor. 

J « Iron.,  Astronomy. 

J/nct..  Bacteriology.  Bacterid oKlst. 

BlblUtf/..  UiltMu^raphy.  BI1)M<^rapber. 

Jfiol.  BiolofO'.  IMolo>;i8t.  Biologlcat. 

Jilack«m.,  RlnrkROilthlOR. 

Bot..  Botnny.  Botanist.  Botantcal. 

Chair.,  Ctialrinan. 

Chcm.,  Chemist,  Chemistry.  Chemical. 

Climat.,  ClimatoloKy.  Climatologlat. 

Vomdt.,  Commandant. 

Com/.,  Commercial. 

Comr..  CommiKsioner. 

Corrrap.,  Correspondence,  COrteipondefit. 

Itfpt..  T>epartment. 

Dir.,  r)lrector. 

Dir.,  Division. 

Dom.,  IVimesfJr. 

braw.,  Drawing. 

ffcoii.,  E!conom7,  BeoBonlc  Economtea. 

Ed..  KdtM-Mtion 

FA.,  Eieuioulary. 

FAeci.,  Electrical,  Blectrfcltjr. 

Kngin..  Rngineer.  EnglneetlBtf. 

Em/L,  Knglish. 

J?Mt.,  Bntomolosy,  Entouolcsist. 

Erpt  .  F:x)>erlmont.  Experimental,  Experi- 
mentalist. Experimenter. 
B*t.,  Extenalon. 
Fffff  .  K«M»dtng. 
t'(rt.,  FertUlaer. 
Ftor.,  Piorlcnltttre,  Florlat. 
f'f.r  .  I'orr^try. 
Oanl..  <>ardencr.  Gardeolag. 
Oen.,  General. 
Gmif  .  tJeoRraphy. 

O'  ul.,  (jcoiogy,  (iooiogi.st,  Cjcologlcai. 
Gov.,  Goremor. 
Hint.,  Hl«!tnry,  Tllntorlcal. 
Hort.,  Horticulture.  Borticulturlst. 
Hv9b..  Hoabandry,  Huabandmaa. 
.  Ilyclene. 

IniluM.,  Industrial,  InduBtries,  Industry. 

tnwff..  Inorganic. 

/nx/)  .  Inspector,  Inepectlon. 

lMt«.,  Institute 


imtir.,  Inetructlon.  Instructor. 

Invent.,  Invt'Htiizatlons. 

J  trig..  Irrigation,  IrrigutloQiat. 

lAib.,  Laboratory. 

Lfini/..  I.aiiijuage,  Languagea. 

Lat.,  Latin. 

Lett.,  Lecturer. 

Libr.,  Library.  Librarian. 

Lit.,  Literature. 

iftfcA..  Machine,  Uacblnery,  Machlnlat. 

Math..  Mathematics. 

Mech.,  Mechanics,  Mecbanician,  MechanlcaL 
Jfct.,  Meteorology.  Meteorologtat 
Mctal.t  Metallurgy. 
ilfn..  Manufacturing.  ■ 

Mgr.,  Manager. 
Mil.,  Military. 

Min.,  Mineralogy,  Mineralogist,  Mining. 

Jfo«#..  Modern. 

Myc,  Mycology,  Mycologlat. 

Sat.,  Natural. 

Olcr.,  Olericulture,  Olcrlculturlst. 
Org.,  OrL,'nni(  . 
Omith.,  Ornithology. 
Path.,  Pathology.  Pathologist. 
I'tdag.,  Pedagogy,  Pedagogics. 
rharm..  Pharmacy,  Pharmacist. 
I'hiloa..  I'hllosophy. 
Phototj. .  I 'h< >{ >»c ra jihy. 
Phya.,  Physics,  i'hyslclst.  I'hyslcal. 
Phyniot.,   Physiology,   I'hyslologlst,  Physi- 
ological. 
PoHt..  I'olUIcal. 
Pomol..  I'omology,  Pomologiat. 
Pract..  Practice,  Practical. 
Pi  (•!>.,  Pr>  ]tarMtory. 
Pics.,  Prcshloiit. 
/•>*tt..  I'rlnclpal. 
Print.,  Printing. 
P^ych.,  Psychology. 
Rhet.^  Rhetoric. 
S'ri..  Science,  Scientific. 
Sec.  Secretary. 
Sfir.,  Sewing. 
Social.,  Sociology. 
K/fi,.  Station. 

Sien..  Stenography,  Stenographer. 

Siibatu.,  Substali'iii 
Sujtt.,  Supertuteudetit. 

hrh.,  Tt'chnoiogy,  Technical. 

Trenn.,  Treasurer. 

Tuiteir.,  Tyiicwrlling,  Typcwrllcr. 

/  Mir.,  T'niverslty, 

\  .  Dir..  N'irr*  ivirrrfnr, 

y'tg..  Vegetable.  Ve«cnitlon. 

Vet.,  Veterinary.  ^'ete^lnariaD. 

Vit  .  viticulture.  VltlculturlBt. 

v.  Pres.,  Vice  I're.-jiilent. 

W'hfelirr.,  Whrolwrightlng. 

ZooLt  Zoology*  Zoologist. 
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A.  C.  Tars.  Ph.  D.,  fJc.  D.,  Director. 

E.  W.  At. I  KS.  Ptt.  D.,  ARHintiint  Director  and  Kditor  of  Experiment  Statkm  Record. 
W.  H.  Bbal,  a.  B.,  M.  E.,  Chief  of  Editorial  Division. 
Ifrs.  C.  B.  JoRNSTox,  Chief  Clerk. 
Sarah  L.  Sommehs,  Record  Clerk. 

B.  Lcrcr  Oaoms,  Librarian. 

KiMTURIAI.  DBrARTMKNTB. 

L.  W.  Fetzer,  I'll.  D.»  Agricultural  chomlHlry  und  ayrolechuy. 

W.  H.  BiAL,  Heteorologjr,  aolla,  and  ferllliiera. 

W.  II  K\  ANs,  rii.  I*.,  Aj^coltural  botany  and  witptable  patholoisjr. 


J.  I.  SCIIILTK,  B.  S.,  \ 

J.  O.  Rankin.  A.  B..  B.  8.  a  J^^ 


K.  J.  Clr.Assfiv.  n.  S,  A..  Ilnrtli  nltun-  iwul  rMr«";fry. 

C.  V.  Lanuwuuthv,  I'll.  I).,  i^'oods  aud  human  nutrition. 

B.  W.  Moaan,  B.  S.  A.,  SSootechny.  datrytiiK.  and  dairy  famtnic. 

w.  A.  il<H>KKR,  n.  s..  r<  ntniniir  ?.i,a](xcy,  entomolofor,  and  veterinary  medicine. 

J.  B.  MoRMA.^,  M.  A..  Rurul  ccoDumicii. 

D.  J.  CaosBT.  M.  8.,  Agricultural  education. 
II.  I..  Kmi  nr.  H.  8..  Kdltorial  as^lHtant. 

T.  K.  Bluuuws,  B.  a.,  Bditorlal  assistaat. 
William  HaNBt,  tndexlns  and  proof  reading. 


iNacLAB  Stations. 

W.  II.  Etahm,  Ph.  I>.,  Chief. 

K\ii.Ul-VtKM  .STATIONS. 

C.  i'.  UBOBOiMON,  M.  8.,  Special  agent  io  charge,  Hitka. 
R.  W.  Da  AauoND.  Anslstant  at  Sitka. 

(J.  W.  <;ashkr.  11.  S..  .\sslstant  nl  Kampart. 
M.  1>.  SN<>t>GBA.s8,  B.  8.,  Assistant  at  Kodlak. 
Lal'rkncb  Kei.i.t.  .\8atatant  dairyman  at  Kodlak. 
J.  W.  NCAL,  Asalstaat  nt  Palrhanka. 

HAWAII  VZPKailli:.VT  MTATION. 

K.  V.  Wii.rox.  ri).  r>.,  St>«>cial  agent  In  cbargis  Honolulu. 

J.  K.  lIiuiiiNs.  H.  A..  M.  S.  A.,  Horticulturist. 

F.  (I.  KuAi'ss.  .Xtirononilst. 

\V,  I'.  Kki.i.kv.  .Vi.  a.,  riiomlst. 

D.  T.  Ki  I  I  AWAT,  A.  B..  Kntomolofc'Ist. 
At.icK  K.  TiKiMrsov,  B.  8.,  .VsMiittuQt  cbemlst. 
C.  J.  Ilt.vN.  B.  i>.  A..  AsHLstant  horticulturist. 

Q.  Q.  BKADVoao,  Assistant  In  rubber  Inveatlgatlona. 
Valbntinb  Holt.  Assiatant  agronomist. 


POBTO  aiCO  BZPBailiENT  BTATUW. 

D.  W.  Mat.  U.  Agr..  Special  agent  In  charge,  llayagncB. 

J.   W.   VAN   l.KKMIOKF,  I'ofTfi'  «'\(M>rt. 

W.  V.  Tower.  B.  8..  Kntotnologist. 
P.  L.  OiLB.  A.  B.,  Chemist. 

('.  F.  KiNMAN.  It.  S.  Il.»rllnill\irist. 

E.  ti.  RiTsMA.v,  Assistant  animal  husbandman. 
a.  1j.  Fawcbtt.  Assiatant  plant  pathologist. 

^V    >'    Tayi.oh,  n.  S.  .\sstsfjiiil  «liin>lHt. 
T.  n.  Mrri.Et.r.ANt*.  Assintant  horticulturist. 
W.  E.  IIks.s.  Exp.  rt  j;i«rdpmT. 


GUAM  KXrKRIMBNT  STAnON. 

.r.  B.  TtioMi  sriN.  H.  S..  Sp<M  ial  agent  in  charge.  laland  of  Guam. 

ii.  L.  V.  i^OSYBNUBLK,  AlM»ii»tant. 
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AORirf!  TI  It  AI.    I  ll 'I  CATION. 

D.  J.  Cbo«bt,  M.  a.,  iipcciullHt  in  at;rlculiural  i  ducatlon. 
P.  W.  HowB.  M.  8..  AnlKUnt  In  atrrlculfural  education. 

John  fIxMii kin.  U.  S..  M.  S.  .\..  rnrmors*  Instltiitf  «4p>  <iiillst. 
J.  M.  HiKOHAX,  ii.       Aiisistaiit  fiirtuera'  iQ»titut«  »pt*vlalbtt. 

XlTUITIOX  r.VVESTlGATJOXS. 

r.  F.  Lanowortttt.  Ph.  P  .  Expi  rt  In  nutrition  lnvostl»;ation«. 
R.  I>.  MiLNER.  i'h.  Ii..  A»aiit(utu  iu  nutrltiun  inv*-sti>;atlons. 
W.  I'.  i;arrety.  B.  s.,  M.  a..  Lalioratory  asalatant. 
8,  V,  Ci^KK,  B.  8.^  M.  A..  Laboratory  Assistant. 

IRBMATIOX  IXTVflTIOATIONA. 

Samiti.  roRTIER.  D.  Si\.  riii.  f  uf  irrl;,':il  Inn  inv- si  inns. 

E.  1*.  TKBI.K.  M.  A.,  l^dltoriul  assistant  and  acllug  citicf  In  ubsoacc  of  tbe  clilcf. 
IrrigoUnn  enotnrers  and  irrtgaticn  manaffers. — A.  P.  Htotkr.  fn  charire  of  work  In 

Ori  iron  ;  *"  1'.  Tait,  In  charj;i'  of  work  in  Inipcriul  Valli'v  .iml  .Vrl/.ona  :  S  O  .T.w.vk,  !n 
charge  of  work  in  Waablagton ;  W.  W.  McLaluhliNj  ia  cbarge  of  worli  in  Utali ;  V.  E. 
Ftllvb,  In  charge  of  power  InTestlgattons ;  W.  h.  RooKWBLti,  In  ctiarfn>  of  work  tn  Texas ; 
M.  II.  Wilmam.s,  in  charj?*'  of  work  iu  humid  sootlous;  I).  II.  Hvitix.  in  diMr^f  of  work  In 
Idabo ;  V.  M.  Co.xb  and  C.  G.  Uabkbll,  cnffineera  ;  F.  ti.  Haupkn,  «c<cn<i/lc*  Q99i»tant. 
ErptTt  meehaHtcktn. — E.  J.  Uion, 

InUjalion  Jarmen. — J.  H.  OoBPON,  R.  O.  nKMPHtLL,  W.  H.  LaUCK,  R.  E.  MaH09(8T» 
John  Kbai^l,  Jr. 

COLLABORATORS. 

O.  V.  r.  STorT.  in  charco  of  work  In  Nohraska.  Unlvei^Uy  of  Nebraaka. 
G.  II.  Tki'K,  in  chnrKo  of  work  in  Novadu,  l^nlveraity  of  Ni-vada. 

l\  L.  Iiixuv.  in  charge  of  work  in  New  Mexico,  New  Mexico  College  of  Agriculture  and 
Mechanic  Arts. 

DbaIWAOB  IHTBSTIOATtONS. 

C.  0.  Elliott,  C.  R..  Chief  drainage  enKlnoer  and  chief  of  drnlnaKe  lurestlRatlons. 
SHpf  rii>!lnu  drainayv  nujinters. — J.  O.  Wbioht,  A.  B.  MoitaAN*  W.  J.  McEathbox, 

8.  M.  Woodward  <8porlul  work). 

Urainafjc  enyitmm. — F.   Himw.N,  L.  L.   IIidi.voek.  S.  II.  McCbOBY,  II.  A.  KlPP, 

D.  G.  Mrr.i.ri:.  F.  F.  Rhafer,  J.  T.  Stewart  (speclnl  work). 

Aauuitanl  drmnayc  tnyinctr*. — W.  W.  Wkiu,  O.  H.  Baxtku,  II.  U.  Elliott,  U.  It.  Bovd, 
R.  A.  Habt,  G.  M.  Wabbin,  D.  Tabnbll«  J.  V.  Phillips^  L.  A.  Jonb,  P.  G.  Bason, 
A   M.  Si?  vw,  C.  W.  Okky. 

Offlix  inainccr.^A.  IK  Moacuui  su. 

A9»t9tani  Offlcf  cnninrtr. — R.  D.  MABBDISf. 

Uraflsinan. — G.  F.  Pohubb. 

<-OLl.^JM>BATOB. 

W.  B.  GbboobY,  Tulane  Itniremity  of  Louisiana. 


OFFICERS  OF  THE  ASSOCIATION  OF  AMERICAN  AGRICULTURAL  COL- 
LEGES AND  EXPERIMENT  STATIONS. 


FrttUtenf. — IT.  J.  Kebb,  of  Oregon. 

VUr  Prrf^ifli  nt"   -U.  .T   Watkrs,*  of  KnoBas :  W.  P.  BnooK.s.  of  MusKathuHOtts:  C.  A. 
LuRY,  of  Colorado;  V.  ti.  Uulfs,  of  Florida;  LUTiica  Fustku,  of  New  Mexico. 
Beertiary'TrtotiUTrj^.  L.  Hills,  of  Vermont. 

Uiblioarapht  r. — A,  C.  Thi  K,  of  WnfiliJn^ton,  D.  C. 

Kjt.i;utiit  vommitlev.—W.  O.  Tho.mi'.su.\,  of  Ohio,  Chairman;  J.  L.  SNVDEa.  of  Mich- 
igan :  W.  B.  9ro«B,  of  Indiana :  W.  n.  JTobiun'.  of  New  York ;  C.  P.  Ccbtiss,  of  Iowa. 

firriionn. — Section  on  CoIIor.^  Work  and  .\(!mlTilsfr.afIon  ;  Santt  ti  Avkky,  of  NHiraskn. 
Chairman;  W.  D.  GiBsa,  of  New  Hampahtre.  iSecretary.  Committee  on  Programme:  The 
Cbaibman  and  Sbcbbtabt. 

Sfrtloii  on  nxncrlinoTif  Stntl'Mi  Work:  F  I?.  I.i  s  t  i  .,f  ^lotitann,  C'lmlrman;  II.  I.. 
KtsMCLL,  of  Wisconsin,  Secretary.  Committee  on  I'rogiamino :  The  Cilmkman  and 
Sbcbbtabt,  and  W.  H.  Bbal.  of  Washington,  D.  C. 

Section  on  Fxtenslon  Work:  A.  M.  SouLi^  Of  Georgia,  Chairman;  G.  I.  CanisTig,  of 
Indiana,  Secretarj. 
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Slandtnif  eommttUeg. — Committee  on  InstnictioB  In  AKrIcuItare:  For  time  .tears 
J.  F.  DfucAii,  of  Alnbama.  and  \V.  E.  Stonk,  Of  Indiana  :  for  two  years,  A.  C.  Trt  e, 
of  WagbingtoD,  I).  (\,  ChaUmun.  and  T.  F.  Hi  nt,  of  reDnsylvaQUi ;  for  one  7«ar.  II.  t 
Fbgnch,  of  Idaho,  and  11.  C.  Wiiitb,  of  (JoorRla. 

Committee  oo  Graduate  Study :  For  ttirw  years,  W.  O.  Thompson,  of  (Hilo.  and  Bsowjf 
ATUE8,  of  T(>nne«(see:  for  two  yoars.  II.  V.  Aumsbv,  of  IVnnsylvania.  rtialrmao.  and 
HowAno  Edwards,  of  Rhode  Island  :  for  one  year.  M.  H.  Buckuam,  of  Vermont,  and 
Eh;knb  Davenpoiit.  of  Illinois. 

CommittiM*  on  Extension  Work:  For  three  years.  A.  M.  Sot'LE,  of  Georgia,  riiiil  F,  A. 
liuit.NKTT,  of  Nebraska ;  for  two  years.  K.  L.  Bl'ttekfieu),  of  Massachusetts.  i'lmiimaQ. 
and  C.  B.  Van  Hiai,  of  Wiacomln;  for  one  ytmr,  W.  C.  Latta,  of  indiam,  and  GL  P. 
Crnriss,  of  Iowa. 

Committee  on  Experiment  8tatluu  OrKanlsation  and  Policy :  For  three  years,  M.  \. 
ScOTltXt^  of  Kfiituiky.  and  L.  G.  Cakpentkk.  of  Colorado;  tor  two  jfB^n,  Ek^knk 
DAvrNPoRT.  of  Illinois.  Ctialrrnnn,  and  C.  I).  W'ood.s,  of  Maine;  for  one  year,  H.  J. 
VViit;t:Lt;Uj  of  Uhodc  Island,  and  E.  D.  VoobliCtis,  of  New  Jersey. 


OFFICERS  OF  THE  ASSOCIATION  OF  OFFICIAL  AGRICULTURAL  CHEMISTS 

OF  THE  UNITED  STATES. 


PreHdent. — W.  A.  WiTBCHi,  of  West  Raleigh.  N.  C. 

Virc  PrcitUlnit. — F,  W.  Woll.  of  Mii.li-^nri.  Wis. 

SecrtUtry. — U.  W.  Wiusr,  U.  S.  Dej^artmcnt  of  Agriculture,  Wasblngtoo.  D.  C. 
Emecutiv^  CfMimltfee.— The  PBsaiMntr;  th*  ViCB-PmsiiwjiT ;  tbe  BxcsnAars  J.  IL 
BAaTLBTT,  ct  Orono,  Me. :  J.  T.  Wiuaso,  of  Uanbattan,  Kmwl 


OFFICERS  OF  THE  AMERICAN  ASSOCI  ATION  OF  FARMERS'  INSTITUTE 

WORKERS. 


Pretitlcnt. — a.  A.  Pttxam,  of  Toronto,  Canada. 
Vtee-Pteuidvnt. — A.  M.  8oi:i,e,  of  Athens,  Gu. 

iterretorp-TtvMurtr. — John  Hamiltok.  U.  8.  DefiartiDent  of  Agrlcolture,  WasblBftea, 

n.  c. 

£j:ei  util  e  I'umtiUttee. — The  I'behiuent  and  the  .HKCRRTAKY-TREAsrREH,  ex  olBcIo;  W.  T. 
CI.ABKB,  Of  Berkeley.  Cal. ;  Val  Kayaca,  of  Lincoln,  Ncbr. ;  Fkamkux  Dxa»  of  Treatoo, 
K.  Jt 


OFFICERS  OF  THE  AMERICAN  ASSOCIATION  OF  ECONOMIC  ENTO- 
MOLOGISTS. 


Prettdent — R.  D.  8A.M>riisoN.  of  Durham.  N.  II.  * 
Fint  Viee'Pre$fdent. — 11.  T.  Fbrmalp,  of  Amherst.  Maw. 
Sfemtd  Vtee'PreHdent. — I*.  J.  PAaaorr,  of  OeneTa,  N.  T. 

Sfcretarif. — ^A.  F.  Btiaoasa,  IT.  8.  Department  of  Agrlealture,  Waahlngton,  D.  C. 


OFFICERS  OF  THE  SOCIETY  FOR  HORTICULTURAL  SCIENCE. 


Prfi^klcnt. — W.  .\.  Taylor.  U.  8.  D^^parfmonf  "f  Acriculturo.  Wnshinirton.  P.  ('. 
\  icc-Ptetiilentn.  —  r,.  U.  IIuackktt.  I'.  S.  Pcpartmont  of  ARrlculture,  WasblAgton,  I).  C i 
L.  11.  Bailky,  of  Ithaca,  N.  Y.  ;  S.  A.  Bcacii,  of  .Vines,  Iowa. 
firrrrtniy-TrtitHunr.    C.  V.  <  ;  ^se,  of  CoII<'KP  Park,  Md. 
AnsiMtant  frVerf far//.— II.  J.   Ki  srAcr,  of  East  LanslnK.  Mich. 

lUicutivc  Vommittff. — \V.  .\.  Tayi.ou  (I'rcsiclent  ox  officio),  of  Washington.  D.  CJ 
W.  R.  Lazexby  (Chalrmnn),  of  Coluni»)ii-«.  Olilo ;  W.  M.  Mr  nson.  of  Morfrantown.  W.  Vfc.; 
JouM  CaAiOf  of  Ithaca,  N.  X. ;  C.  P.  CLoaa  (Secretary  ex  olDclo),  of  College  Park,  Md. 
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Note. — McmlMTs  uf  boardu  of  trusttH's  or  other  KuverniDi;  boards  of  the  collfKc  wlio 
are  specially  chmtgtd  with  the  nwoascneiit  esperlment  •tatlon  affairs  are  Indicated  hj 
aa  aatertak  (*>. 


ALABAKA. 

JJabaaa  Folyteelulo  latfeltata,  iliibuni. 

OOViailING  BOAaD. 

Trusftos  :  dor,  B.  B.  Comor  i/';r,s.  rj-  o/flcioi.  }f'int!/'niu  rj/ :  11:  C.  Gunnelf*  (Fupl.  of 
EdmcatioH,  ej  officio^.  Montgomery:  W.  K.  Terry,  Birmingham ;  J.  8.  Fraser,  Mobile; 
N.  t>.  Denaon.  iAtfayelte;  B.  P.  Ligon.  Jr.,  Montgomeru ;  Tancred  Betta,  ttnnttvlttti : 
Wm.  O.  I>avl(t,»  Jasper;  H.  L.  MartlD.  Osnrk :  R.  B.  HnrneH,  Opelika ;  A.  W.  11.11,  .XunU- 
ton;  W.  F.  Feavio.  Montgomery;  J.  H.  Drake  {.Burgeonu  Auburn;  E.  W.  Burton  {Sec), 
Amhmr»}  Mfas  M.  A.  Ulenn  {Treat.),  Auburn. 


COUBSBS  or  STUDT. 


There  nre  tilnf^  rpirnlnr  fniTr  yrrir  rniirsrs-  (R.  S.  drtrrer*),  r!z :  Atrrlfiiltiir**,  rlrll  rngi' 
Deerlog,  electrical  engioeeriog,  niechantcal  engitieerlng.  mining  engineering,  architecture, 
pbarmaey,  general  eoune,  and  ehemlatry  and  metallurgjr;  three-jrear  counwa  In  phar« 
macjr  (Fh.  C )  and  In  v«  ti>rlnary  medicine  and  Hnrp'ry  (D.  V.  M.i;  twn  vfar  courses  In 
agrlcttltare  (certlflcate),  mechanic  arts,  and  pharmacy  (I'b.  Q.)  ;  a  one-j'ear  course  in 
agrlealtnt«,  and  a  attmniar  achool  for  fnrmeni.   Poatgraduate  work  la  offered. 

BOARD  or  t!»8TBPmO». 

Charles  C.  Thach,  M.  A.,  LL.  IX,  Prtaidt  nt;  i:n<ilinh  nn'l  /    I'r'ira/  Economy. 


George  Petrle.  Fh.  D.,  De»»  Of  Academic 

Hipt«.:  Mitt.,  /#o#. 
Bennett  B.  lloi^K  M.  B..  Dean  of  AffT.  Bci.; 

fttn.  anil  (  turn.:  State  Chcm. 

John  J.   Wilmore.  M.  E.,  Dean  of  Engin. 

Facmlitf:  Meek.  Engtm.!  Dtr,  cf  Labora- 

tnrirx 

Charles  A.  Cary,  B.  8..  1>.  V.  M..  Ot  an-  Vol- 
tege  of  Vet.  Med.  and  Burgeri/;  Phi/eiol., 
Vrt.  liri  :  mate  Yet.;  i»  Charge  of 
Farmers'  Instt. 

Jobn  P.  DuBsar,  H.  8.,  Agr, 

John  E.  Wiatt.  M  A.'.  Mod.  Lamj. 

Janes  P.  C.  Soutball,  M.  A..  Phyn. 

Roger  8.  Macklntosli.*  B.  Aoft.,  Bort.,  For.  ; 

Sfati  Hurt. 
BenJ.  S.  i'atrlck.  M.  8.,  Comdt.;  Mil.  8ci. 
Geo.  N.  MlCeham.  C.  B^  B.  H..  Oivtt  Bngin. 
V.0]Uiv^  II.  Crenshaw.  B.  8..  M.  B.,  Math. 
Albert  II.  Wllwin,  M.  H.,  Math. 
Emerson  B.  Hiiier.  II.  8.,  Pharm.,  Chem. 
Warreti  E.  Hinds.  Vu.  D..  Ent. 
Michael  T.  Fullao.  M.  E.,  ifeoli.  Draw., 

Meeh.  DeHgn^. 
ClIfTord  LcR.  Hare,  M.  8.,  M.  A.,  P1m$.. 

Physiol.  Chem. 
Daniel  T.  Gray,  A.  B..  M.  8..  AmUmal 

In'luH. 

Francis  E.  LJojrd,  A.  M..  Bot. 
L.  N.  Duncan,  M.  8..  Agr.  Behoot  Work. 
Rrulten  D.  Welib.  M.  8.,  (Aaauc.)  Rh'i 
James  tt.  Rutland.  A.  B.,  (A««(.)  Engl.; 
Ubr. 


William  B.  Stokea.  M.  H.,  Jnatr.  Mech.  Art*. 
^iiomaa  Bragg.  M.  8.,  Inatr.  Chem. 
Herner  L.  Shi,  V.  B..  Inatr.  Math. 
Michael  J.  Donahue,  A.  B.,  Fhys.  Dir,; 

Inetr.  Engl.,  Math. 
Casper  C.  Certain,  B.  B..  JtegUtrar;  Inttr, 

Engl 

<*lncinnatuH    1>.    Killebrew.    M.    8.,  Initr. 

I'UllH. 

Wm.  LeR.  Mitchell,  M.  K..  Inatr.  Mech  Artn. 
iKnac  8.  McAdory,  B.  8..  I).  V.  M.,  Inatr. 

1(7.  tfi-i. 

JoKeph  W.  Bldgway,  B.  S.,  Aett.  to  Anim^ 

Indtia. 

Percy  F.  WIlHams,  B.  a,  {Aetg.)  Bart. 
Charles  S  Itidgwny.  B.  S.,  Inatr.  Bot. 
M.  J.  Funchesa,  B.  8..  Inatr.  Agr. 
i  'haa.  B.  WlUlamson,  Jr.,  M.  8..  inetr.  Chem. 
William  F.  Turner,  B.  f  .  Axnt  in  Btti. 
Carl  G.  Ciaum,  E.  K.,  Inatr.  Draw. 
Jacob  A.  Walker.  B.  S.,  inatr.  Biet.,  Lett. 
Jnmes  L.  Skinner.  B.  B..  iMtr.  Math.,  Aett. 

in  Elect.  Engin. 
Bmest  W.  Thornton,  B.  8.,  Arat.  In  Chem. 
Frumett  E   Rlnford.  B.  S  .   UK.  in  Bot. 
J.  C.  C.  Price,  B.  8.,  AmL  in  Uort. 
Daniel  Herren,  B.  8.,  Aeef.  fa  CMl  Engin. 
J.  W.  Powell.  B.  8.,  Aaat.  in  Mech.  Fwiin. 
James  O.  Steixenmuller,  B.  8.,  Aaat.  in 

CMi  Bngtn. 
William  J.  Ruasell,  B.  S..  .4^^^.  in  Chrm. 
V.  F.  Babasen,  V.  8.,  Leot.  on  Phy*.  Diag- 

naete. 


•On  leave. 
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ALABAMA. 


Department  of  tbe  Alnbama  Potyteclmle  Inctitute,  under  the  control  of  the  Board  vt 

TruBtcea. 


KTATrOM  STAFF. 


AlfT. 


J.  F.  nnssrar.  M.  S..  Vtr 

B.  B.  Rous,  M.  8..  Chcm. 

C  A.  Cary,  B.  8.,  D.  V.  H..  Vet. 
n.  S.  MncklntoBh.-  B.  A«jr.,  Jforf. 
W.  E.  Hinds.  Pu.  D.,  Ent. 
D.  T.  Oray,  A  B.,  M.  S..  AMmat  tnduM. 
V.  B.  Llovd,  A,  M..  Hot. 
J.  T.  Aodersoa,  l*H.  D.,  Chtm.,  Soil  and 
Crop  tnre»t. 

C.  LeU.  1 1  ill.'.  M.  S..  M.  A..  I'hu»loh  Chcm 
Tbomaa  Bragg,  M.  S.,  A»st.  Vhcm. 


B.  K.  Caulhen,  B.  B.,  Farm  Suift.;  Rf- 

cordcr. 

I.  8.  McAdorjr.  B.  8..  D.  V.  M..  Aut  t» 

Vrt.  SV/. 

I*.  F.  Williams.  B.      Aclg.  Hort. 
J.  €.  C.  Price.  B.  8.,  A9at.  Hort. 

s.  K.  ij.  ii.  n.  s..  r;w»i. 

W.  F.  Turner,  B.  8.,  .4wt.  HtH. 
M.  J.  Ptraehesa,  B.  8..  .40''. 

r.  S.  Wllllnmson.  Jr.,  M.  S.,  .4«/»/.  Chrm. 
L.  W.  tiboolc,  B.  &,  ^M<.  <»  ^ftjmal  /a^tfiM. 


Afvtoaltwal  and  Vaoluuloal  Oollata  far 


formal. 


Trustees:  Oov.  B.  R.  Comer,  ilonlf/omfry ;  11.  C  <iuuDelH  {Suitf.  of  Education),  Mnni- 
gomervi  S.  J.  Majrbew  (CAair.),  irtM(«HI/e;  D.  A,  Urayaon  (ficc).  tfuntAi-il'e;  Ben  l*. 
IXunt,  Munttvtlle. 

CODBSRB  OP  tnVOt. 

The  college  Is  divided  Into  two  depiirtments-  Htt'rary  nnd  Industrial  Tin*  mnrsw's  ro 
quiring  four  years  for  completion  are  aa  follows :  Scientiflc,  agricultural,  and  mecliaDic«I. 
Couraea  corerlng  from  one  to  four  yeara  are  iflren  In  a  number  of  different  lodastrial 
and  literary  aubjeeta. 

nOABD  W  IN'STKt'CTIUN. 

Walter  8.  Bucbanan,  B.  8.  A.,  PreeMeiil;  Agrieitltitre. 


W.  O.  Thompson.  U.  S..  Animtfl  Indu*. 
mm  II.  K.  Dlffay,  Si  te. 
Mra.  A.  M.  Boothe,  A.  B.,  CooMnir. 
Mlaa  E.  H.  King.  A.  B.,  Hounkeeptmg. 


Mrs.  H.  Iloplclns,  Lautnlrrinfi. 
Miss  1*.  L.  Sbines.  Sur»r  Training. 
Mlaa  M.  J.  GIbMn,  UUUtter^. 
Lutber  A.  Van  Hooie,  BUtek»m„  Wheetwr. 


Oaaabnka  Afilenltml  BspariaiMit  Itatlon,  17fttoi*loirii. 
oovsaitiNa  soabd. 

Board  of  Control :  W.  H.  Tayloe  (Chotr.),  Uniontown ;  J.  A.  Wtlklnaon  (Coair  of  kV- 

rr  uffUio),  M"irfi/nnirrif :  J.  IluuKins.  \iiiTi,rit;  11.  A  IT.ardi"-.  T'nii.utoitn;  Wm.  MonfOld 
<YV«a«.),  Liuioiituwn ;  J.  B.  GurUvr,  UinviUlc;  J.  F.  Duggar.  Auburn. 

trSVKOJX  BTAFF. 
F.  D.  8teTeni,  B.  8.,  Director  In  charffe;  Bee. 

Agricultural  School  of  the  Tuskegee  Normal  and  Industrial  institute,  Tuakeijee  Imlitutt. 

<!oVKUMN<i  BOAUD. 

Board  of  Trustees:  Seih  Low  (Pre».},  30  Ea*t  Si^tit-fourth  $t.,  Setr  York  ('•'f' 
Wright  W.  Campbell*  (F.  Pre».>,  Tutkegee;  Warren  t«B«n*  (Trpne.),  TM$heffte  Jftf*^^ 

tute;  U.  ('.  Bedford  (Krr  ).  R«  r,nk  «»«■.,  Dcloit,  Win.:  (JeorKC  V.  Penbody.  2  Hector  ni. 
New  York  Vity;  Paul  M.  Warburg.  5^  WUliam  «t.,  A  cm?  York  Citif  i  Wm.  G.  WiUcox.  27 
iriltlom  «f..  ,Vrir  York  dtp;  H.  If.  Hanna.  Atlas  Kngine  W'or*«,  IndUtnnpolUt.  Ind.:  B-  <*• 
Simpson.  Furuinu  :  Rolx-rt  C.  Oxd^-n.  12.;  Eant  Filtpnixth  »t.,  Scir  York  City;  John  C 
Grant.  nrtxrl  buulrvanl,  Chicayn.  HI.;  V.  II.  Tulane.  i-i-i  South  Hiphti  »i-t  J*®*'' 

Uomrry ;  Belton  (MIrenth,  Birtiiiutihnm :  ('has.  W.  Harp.*  Tuskcyec :  Booicer  T-  Wwh* 
iUKton.*  Tiivki  f/n'  l,i-t:iui'  :  .\.  .1  Wili.arn.*  Ttmkiijcv  :  CharlCB  P.  Dole,  /BBWIW  W**** 
Ua*9.;  Wm.  J.  ScbleHelin,  HQ  w  miatu  gt.,  Xew  York  Citv. 

corBSBs  or  btcot. 

Tbe  Institute  Is  divided  Into  ftve  departments:  Academic,  Bible  trainlnfr  wheot*  0** 

rhuniial  industrlis.  cK)m»»stlc  economy  or  Industrirs  for  Kirls,  and  nprlcultiinv 
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The  school  of  agriculture  offers  a  four-year  course  in  agriculture  and  two-year  courses 
Id  live  atock  and  dairying,  truck  gardening,  poultry  raMng.  agrlcultare»  road  hnlldlng. 

Inndscai>«>  ^nntcnln;;.  nntl  fruit  irnnvinp  :  nis'o  n  two-year  course  III  oloncntnry  ftgrlCUltUro 
for  academic  Htudeats.    I'ositgriidunte  work  l»  offered. 


BOABD  or  INSTRDCTrON. 


Booker  T.  Washington,  IVIiietjNit. 


George  W.  Canrer.  M.  8.  Aor.,  t>ir.  of  Apr.  ^ 

/iept. 

TboM.  N.  Cowan.  Farm  Suitt. 
Cieo.  R.  Brldgefortb,  B.  8..  Atrr. 
A    .\  .  Turner,  Hairyiny. 
II.  II.  Wheeler,  Duiryiny,  Animal  llunh. 
JobB  W.  Tatee.  Cart  of  Orftunds  and  Oreem* 
hoHfte. 

C.  W.  Greene.  Truck  Gard, 

EL  T^.  Faulkner,  FruU  Oord. 

Mrv  Hooker  T.  Waahlngton,  Dtr,  Indiu,  for 

OirU. 

MaJ.  jr.  B.  Ranniey.  Comdt. 

Cnpt.  (';.  ('  Austin.  Asst.  to  Conidt. 

i'apt.  W.  11.  Walcott,  AMt.  to  Comdt. 

8.  M.  Ruaaell,  Dom.  8oi. 

A.  L>-  Evana,  Poultry  RaMng. 


Katie  DaTls.  Dom.  Set. 

lillHan  I{.  .Inhnson.  LuflicH'  Tnilortng. 
Hattic  ^  King,  DrcsamakiHti. 
Marsery  B.  Smith.  Plain  Ftew. 
Cnrn.'lfa  A.  Vivian.  MiUiiin  \i. 
Upbella  DonaldKou,  Laumht  lny, 
Kllen  Bumey.  Laund«ti»o. 
Cariio   r.  Smith,  OphaUtoHng,  UaUreaa 
Making. 

Oetavia  P.  Pergoaon.  Aa«f.  to  Dir. 

Mary  P..  T>avis,  HouHckecpintj. 
Jane  Weyman,  IIouMekecpiny. 
(^orrlnne  Jndab,  Bovaekninng. 
K<  l>r(  <  a  .1.  Wrlpht.  U ouHfkceging. 
John  U.  ralmer,  KvgUtrar. 
Chaa.  W.  Wood,  Llbr. 
Amelia  M.  Cromwell,  Phgtt.  TraMmg, 


TuBkegee  Agricultural  Experiment  Station,  '/'HxAt^/ec  hmtiiult . 

Department  of  the  Tuskegee  Normal  and  Industrial  luatitute.  under  the  control  of  the 

Board  of  Trustees  of  the  Institute. 

STATION  STAffV. 


Oeorge  W.  Carver,  M.  8.  Aoa.,  Dir. 
OeorKe  R.  Bridgeforth,  B.  8.,  Dir.  Agr. 

Indus. 

R.  A.  (Mark.  Asst.  to  Dir.  Agr.  Indus. 

T.  N    I'owan.  Farm  Bupt. 

K.  F.  t'olscm.  First  Asst.  to  Farm  Supt. 

.1.  V.  Powell,  {second  Asst.  to  Farm  Hupt. 

U.  II.  Wheeler,  Dairif  llcnlsmnn. 

ll.  S.  Pompey.  A'<'<f.  tn  Ihitry  Herdtma*. 

C.  W.  <;reene.  7'itnk  Uanlcn. 

A.  A.  Turner,  Dairyman. 

A.  J  J.  KvauK.  Poultry  Katsinfi. 

W.  A.  Tate,  in  charge  of  Hicints  Herd. 


M.  Van  Darthard,  in  charge  Horse*  and 
Mules. 

R.  R.  Ro))iaaon,  A««t.  in  charge  Horaeo  nnd 

Mules. 

TboH.    M.   Campbell.   DemonetraMre  and 

F'lrmrrs'  Inst.  Work. 
H.  L.  WaitRoner.  Farm  Mei  k. 
K.  L.  Fnlkner.  Fruit  Oroirituj. 
L.  J.  Wntkiu-s  Road  Building  and  Conotruo-^ 

Hon  Work. 
.John  K.  Slinw.  Vet. 

F.  C.  Jones,  U.  8.  Demoaetraffoi*  Work. 


ALASKA. 

Alaska  AgriciUtural  Experiment  Stationa,  Hitka,  Copper  Ventert  Rampart,  Fairbank*,  and 

Kodiak. 

I'tider  the  auperetslon  of  A.  C.  True,  Director  Ofllce  of  Experiment  Stationa,  United  States 

Department  of  Agriculture. 

aTATIOX  STAFr. 


C.  c.  Georgesnn,  M.  8.,  Special  Agent  in 

Charge,  Sitka. 
WL  W.  De  Argiond,  A—t.  at  Sitka. 
O.  W.  Qaaser,  B.  8.,  Aeet.  at  Rampart. 


M.  I).  SnodKrass.  B,  S.,  Asst.  at  Kmliak. 
Laurence  Kelly,  A««l.  Dairyman  at  Kodiak. 
J.  W.  Neal,  A99t  at  Ft^rbank*. 


ABIZOVA. 
Vaiverslty  of  Arizona,  Tucson. 

Board  of  Regenta:  M.  l\  Freeman  (Vhancrllor),  Tucson;  Geo.  J.  Koskruge  (Sec), 
Taonms  Cbaa.  H.  Baylesa  (TIreeM.),  Taceon;  A.  V.  Orossetta.  Tttoson;  Got.  Richard  B. 
BlMa  im  oiIMp)*  Phaatnlg!  E.  T.  Moore  {8»pt.  of  PuWia  Inttr.,  em  of/telo),  Pftoeato. 
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ARIZONA — ABKAN6A8, 


COVSSM  or  ATPDY. 

The  nBlvmlty  offer*  tlx  rcfialftr  four-yMr  conraM  of  itody  l«o4liiir  to  a  degrat,  fls: 

Literary.  .scItMitlflc,   mcfallurK.v.   mirilnj;  t'nRlneerlriK,   civil  <Mit:hi.M'ririi:,  and 
eogioccrloc;  also  a  two  jear  agricultural  aod  a  four-j^ear  preparatory  course. 


■OaSD  OV  tMBTimCTIOM. 


Kendrle  C.  Batwoek,  Pb.  D..  PrfUtent;  HMmv,  Polilfool  Boonomu, 


Ernest  B.  Bate*.  I*R.  D..  Enffl. 

F.  N.  Oulld,  M.  A..  Chcm. 

JohD  J.  Tborober.  B.  8.,  A,  m..  BM. 

W.  W.  Henlej.  A      Meek,  Artt, 

R.  W.  Clothier.  M.  8.,  AffT.;  in  charge  of 

Farmere'  IneU.  * 
Chat.  A.  Turrell.  M.  A.,  Mei,  Lanff» 
Hirnm  McL.  Towcll,  Capt*  U.  8.  A.,  Mil. 

8ci.  and  Tactics. 
A.  E.  DouKlasB,  A.  11..  Sc.  D.,  PhyH.,  Atiron, 
L.  A.  Wat«  rl>ur.v,  t  .  E.,  Vivil  Enpiti 
W.  U.  MedcroXt.  A  M..  {Aatt.)  Math. 
R.  C.  Banner,  Pa.  D.,  {A$9t.)  Chem. 


R.  A  B.  Chandler,  B.  8.,  (.<4stt.)  Beem.  ead 

Kstelle  a.  Lutrell.  R.  A.,  liutr.  BmpL;  lAbr. 
Caroline  6.  Singleton.  A.  Bm  Inetr.  BwqI. 

Idn  C.  Keld.  B.  S..  I  n  B..  ln*tr.  Ilitt  .ilath 
F.  L.  Kleebercer,  B.  S.,  /jmIt.  Fhift.  Trm- 
ino.  Math. 

v..  W.  Waldron.  B.  A.,  Instr.  Engl. 
Helen  Aldrlcb.  Th.  !>.,  Instr.  M<td.  LMtg. 
Klizabeth  B.  Rotiertfl.  A.  B..  Innlr.  atrmm 
W.  L.  Fowler.  B.  S..  Jnsl,.  Animal  Hmib. 
John  Isaacson,  Instr.  iShop  Praci. 
James  H.  Brown,  Inttr.  Bot. 


Affvlonltanl  EspMrimeat  Station  of  the  Vniveraity  of  Arlaena,  Tuceou. 
Departnient  of  the  Vnlveralty  of  ArlaoDa,  under  the  control  of  th«  Board  of  RaRenti. 

STATION  UtAWW. 


R.  H,  Forbes,  M.  8.,  Dir. ;  Chetn. 
J,  J.  Thornier,  A.  M.,  Bot. 
A-  E,  Vinson.  Pn.  I)..  Ilixrhrm. 
P.  W.  Wilson.  B.  fcs.,  (rhaini^f.  Assoc.  Ani- 
mal liusb. 
C.  K.  P.  Siiitth,  r.  K.,  Irriv.  Kngin. 
W.  B.  McL'alium,  I'll.  D.,  .lasoc.  Boi. 


fJeo.  1".  I'rceman,  LJ,  S.,  Plant  Brctding. 

W.  II.  Boss,  Vu.  D.,  Ant.  Oltem. 

R.  W.  (  lothler.  M.  &.  Agr,;  in  chargt  «/ 

Brj/  hand  InvcMt. 
F.  C.  Kelton.  B.  S..  .Atnt.  Bngin. 
A.  W.  Morrill.  I'll.  D..  {PhoeHimh  Snt 
E.  D.  Trout,  Sec. 


Oaltoia  of  Agitealtare  of  the  VhiToiallj  of  Axhaaaaa.  F^ifettevfUe. 

OOTBaKfNO  BOABD. 

Board  of  Trustees:  Gov.  Geo.  \V.  Uonaglioy*  («*  oiflole  Prt$.),  Utile  Rock;  Goo.  B. 
Cook  iSMe  Bupt.  of  PfMUf  Inetr.,  em  ojHelo),  iAUle  Booh;  John  B.  Neellj  (Bee.}, 
Faui  ftrrilU- :  1).  M  All  ri  (7Vr««  »,  FanctteviUe ;  G.  T.  BreoklnrldKO.*  Pantffould ;  John 
F.  Rutherford,  Pine  Bluff;  W.  8.  Goodwin,*  Warren;  M.  L.  Davis,  DardameUe;  W.  P. 
Hall,*  FaifetievUie !  Gustavo  Jonea.*  \eirjK>rf ;  B.  O.  Berhert,  OreMiiaood. 


COCBSES  UF  STfDY. 


T!i<'  t'nJli  cc  (if  .\;.'ri(  ultur<»  off(>r»  a  four-yt-nr  cotirs.'  Itmllri);  fn  tli.  flosrr<*o  of  R.  S.  A.. 
a  two-year  course  Icadlni;  to  a  certillcutu.  aud  a  three  weeks'  winter  course  for  Carmen. 
Graduate  work  leadfttf  to  the  maater'a  degree  la  alao  given. 

HOARD   or  IN.STHrCTION. 

John  X,  Tilliii  in.  1,1,.  !>..  I'rrnKtcnt  uj  the  I'nivcrsiti/. 


('.  F.  Adams.  B.  A.;b..  A.  M..  M.  1>.,  Dean 

of  t'olUyi  of  .\gr.;  Knt. 
VL  B.  Dinwiddle.  V.  S..  M.  D..  CoiiavIMnp 

Animal  Ifrt^h.  nnd  Path 
Ernest  Walker,  B.  S.  A.,  tiort. 
r.  W.  Plckel.  Ph.  D.,  BM. 
V.  A.  Hooper.  Dairy  Hush. 
C.  G.  Carroll,  Ph.  D.,  (Jhun, 


v..  V.  Shannon,"  Engl. 
O.  D.  Wanamaker,  Fh.  I),.  ^Actg.)  Engl. 
Wilfrid  Lenton,  V.  S.,  Vet.  Sol. 
iJijfiis  ,1.  Nflsnii.  M,  S..  Afjr.  Ed. 
W.  M.  Bruce.  i'H,  I).,  Agr.  Vhcm. 
Martin  Nelson,  B.  8.  A.,  M.  8..  Affrom. 
J.  I.ee  l!r»wftt.  B.  8.  A..  Plant  Path. 
11.  E.  Morrow,  B.  8.  A,  { Assoc.  i  Chem. 
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Cj«a  A.  Cole.  B.  A.,  M.  A.,  fiui}t.  of  Parmm' 
imsta. 

A.  K.  Sliort,  B.  S.  A..  {AiJy.)  Anlutal  Uunb. 
Carl  H.  Tourge»«.   B.  S.  AOB.,   { Adjunct  \ 

Dairy  Husb. 
W.  8.  Jacobs,  B.  S.  A..  {Adjunvt)  Agron. 
a.  D.  Young.  B.  S..  (Afljunct)  Ayr.  Chem. 
Robt.  D.  Carter.  Lieut.  U.  &  A.,  MU.  Bei. 

9Hd  Tactic*;  Comdt. 


(•arland  Oreever,  A.  M.,  (Adjunct)  Enyl. 

and  Moil.  Lunn. 
Mrs.  K.  M.  Blake.  Imtr.  Engl. 
.lobelie  Ilolcomb,  M.  A.,  Inntr.  Enyl.  and 

Mad.  Lany.;  Matron  of  ^Vomcn. 
J.  W.  Wilson.  B.  S.  A..  {Adjunct)  .igr.  Ed. 
K.  M.  Cow,  D.  V.  M.,  i  Adjunct)  Vtt.  Scl. 
Mrs.  Mary  Austin.  Lfbr. 
F.  1,  George*  AmI.  Libr. 


AiteMM  Acriealtofil  Ixyettmeat  ttatlen.  Feyefferille. 
Department  of  the  TTnlventty  of  Arkannui.  under  the  control  tut  the  Board  of  Truateeb. 


KTATIO.V  HTAfF. 


charioH  r.  Adams.  B.  Aon.,  A.  H..  U.  D.. 

Dir. ;  Ent. 

R.  R.  Dinwiddle.  T.  8..  M.  D.,  VontuUimg 

Path    and  Hact. 
Krnest  Walker,  B.       A..  Uort. 
Victor  A.  Iloofier,  IMrptnff. 
WIlfrM  T.ontnn.  V.  S  .  Vt  t. 
W.  M.  Bruce.  I'H.  D.,  Cheia, 
Martin  Nelson,  B.  8.  A..  M.  8..  Avron. 
J.  L.  Ilowltt.  B.  S.  A..  Plant  Path. 
A.  K.  8bort,  B.  8.  A..  Animal  Hutb. 
W.  8.  Jneobn,  B.  S.  A.»  A9»t.  Agr. 


i\  II.  Toargee*  B.  B.  Aan.,  A—i.  Dairif 

tl.  Ol  Tonne,  B.  S.,  Ant.  Vktm. 

J.  F.  Stanford.  M.  D.  \^  AuU  Animal 

Path. 

Paul  Haybnrst.  A.  B..  Ant.  Bnt. 

AshleiKh  I'.  Boles.  M.  A.,  AmsI.  Plant  Path. 
J.  B.  Tucker.  B.  S.  A.,  Asst.  Ayr.  Vhtm. 
H.  B.  Oaten.  B.  8.  A.  A»»t  Animal  HuMb. 
H.  M.  Gow.  T»  M   v..  .\89t.  in  Vet,  Urt. 
C.  A.  Ruzek.  B.  S..  A  tut.  Ayron. 
Lw  L.  WoottdD,  B.  A.  Sweeuiive  Clerk,- lAW, 


OAIIFOBNIA. 

College  of  Agxteultuie  of  the  Univextltr  of  CaUforala,  BerkeUy. 

The  Bepents  of  the  Vniverslty  :  (;ov.  J.  \.  (Jlllett  (r*  officio  Pren.),  Sacranu  riio ;  W.  R. 
Porter*  ( /.iViif.-f;or.).  WaiKom  ille :  rblllj*  II.  Stanton  (Spcakir  of  the  AMfumbly),  i02 
I'nion  Truit  Building,  Lon  Anytlrn;  R«lwnrd  Hyatt  (State  Supt.  of  Public  Inntr.).  Sacra- 
tin, It',;  H.'nry  A.  JaMtro  •  {PrcM.  state  Ayr.  Sociity).  noi  jnth  st.,  Bakrrttflrld;  U.  J. 
TauuilK.  Main  and  Mi«iion  «tfi.,  San  Franri»i  n :  Benjamin  Ide  Wiieeler  (/'rr-..  of  {'niv.), 
ISJO  Scmic  are.,  ItvrktUy;  Isaias  W.  Ilelltuuu.  Wcllti-Faryo  \riada  Sational  Bank,  San 
PtWUHtfco ;  Chester  Kowell.  Ennno;  Win.  11.  Cro<-ker,  f'rorkrr  \ational  Bank,  San  Fran- 
cisco: r.  W.  Sliu  k.*  W}  Kf>hl  nuihHTHK  San  Francinvo ;  .^.  R.  n.'lnst.'ln,  Milh  Buihling, 
Hun  Francisco :  J.  K.  Biidd.  Stockton;  Mrs.  I'hoelx*  A.  lienrHt,  Sii  Pine  ft.,  San  Fran- 
cbeo;  A.  W.  Ftostor,  mo  Jame*  Fbuut  Bultdiny,  San  FraneUco;  Garret  W.  McESnerney. 
/frr  Jamri  Flood  Huililing,  Sttn  Frfrnci^ro ;  Frank  S.  Johnson,*  HO  California  nt.,  San 
Franci«co;  G.  C.  Earl,*  /Of 5  Shrvn  Building,  San  Franclicu;  J.  W.  McKloIey,  Paoifio 
EltetHe  Bn^Mng,  Lot  Attgetet;  Rev.  P.  C.  Yorke,  fM7  8f»f«entlk  ave.,  Oaklamd;  J.  A. 
Britfon.  U-i  Sutter  .it  ,  San  Francisco;  F.  W.  Dohrmann.  2Hl  Ocary  &t.,  0a»  FtWCttOo; 
ThoB.  B.  Bard,  Hucncmcj  Victor  U.  Uenderson  (Svc),  Berkeky. 

COCBSKS  or  STL'DT. 

The  university  comprises  sevenil  dopnrtments.  Thf>  follege  of  ajrrlrtiltnrr  hns  n  four- 
jeer  geaerai  aad  a  four-year  technical  courtie  iu  agriculture,  each  leading  to  the  degree 
of  B.  8. ;  short  courses  In  agrlcultore  covering  from  two  to  eight  weeks  ea«h ;  a  six 
weAs'  nttmnier  school  for  teachera,  and  a  farmers*  week. 

Boinn  or  isaTBrcriox.* 

Benjamin  Ide  Wheeler,  Ph.  D.,  LL.  D.,  PrcMldent  af  the  Unipenltif. 

1-klward  J.  WIcksoD.  M.  A..  Dean  of  Ayr.;     Wm.  A.  Setch/>ll.  Pii.  D..  Bo*. 

Affr.  I^'my  Andt'rso.i.  M.   S.  A..  Pn.  D.,  Agr. 

I^ugene  W.  Hllgard.  Vu.  D„  LL.  D.,  Agr.,       Pract.;  iSupt.  i  nir.  Farm  School. 

Emeritug.  Meyer  E.  JalT/i.       S.,  Nutrition. 

*  iQcIadea  only  Instructors  in  sabjecta  directly  n  latiny  to  agriculture.  Other  members 
of  the  university  nmj  give  Instruction  to  students  pursuing  the  agricultural  course. 
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Kotit.  II,  Lougbridpt'.  Ph.  !>..  Agi.  (  him., 
EmeritM. 

»'haf<.  W,  Wooflwnrth.  M.  S..  (.l««or. »  Knt. 
(it'orge   W.   JShaw.   I'u.   I).,   Kjrpt.  AffroH., 

{AtMC.}  Agr.  Tteh. 
Ralph  E.  Smith.  B.  S..  (Amtoc),  Plant  Path. 
E.  W.  Major,  B.  Auu.,  {Uaviit),  Siyr.  Univ. 

Farm:  (Anoe.)  Animal  Indut. 

V.  T.  Blolpttl,  M   S  .  (  Usor  »  Vft. 

Balpb  S.  Minor.  I'u.  D..  (.u«or. ) 
Archibald  R.  Ward.  B.  S.  A..  t>.  V.  M.. 

(.ls«M  Vf  f.  Sri.,  Hurt. 
J.  11.  Norton,  D.  Auk.,  M.  S..  (Aunt.)  Ayr, 
Chem. 

II.  J.  l^iinylo,  A.  B..  (Aunt.)  Ent. 

Wm.  B.  lleriuH.  B.  S.,  M.  A.,  £itt. 

Clarence  M.  Ilorlni?.  D.  V.  M..  <A«»f.>  tVt. 

IIurve>-  M.  liall.  I'li.  1)..  (Asst.)  But. 
Bernard  A.  Etcbeverry,  B.  8..  f4a«(.)  /rrfff. 

Erif/ira. 

W.  T.  Clarke,  B.  S..  iAeat.)  Hurt.;  Supt.  of 
Farmer*'  fnttK.  and  f/nlr.  Brt.  in  Agr. 

IT.  A.  n-.piM  T.  B.  s.  A..  iAsst.)  liuini  ntuh. 

K.  U.  BaUcuck.  B.  8.,  (A»at.t  Agr.  tJd, 
Jobn  8.  Burd.  B.  B..  (Aaat.)  Agr,  Chem, 
II.  J.  lUnaejr  M.  8..  M.  A.,  (A««t.>  Plant 

Path. 

Wm.  T.  Ilorne,  B.  8.,  (A««tO  Plant  Pnth. 
John  E.  Colt.  Ph.  D.,  <WMU(er).  (A««l.> 

Pomol. 

Robert  E.  Maniell,  Inatr.  Hart, 
Palpb  Beoton,  B.  8^,  B.  L.,  /natr.  Bnt. 


Kmll  II.  Ilncpmnnn.  Initlr.  Dairyinv. 

K.  J.  I-en.  M.  R..  Aw*rr.  .4i/r.  Vhrm, 

It.  n   Ho:i;;liind.  A.  H..  In-tr.  Afji:  Chcm. 

Arthur  \V.  I'lejihoru.  A.  B.,  iUarUi).  I'riii. 

I'niv.  Farm  Sclmoli  In*tr.  Engl.,  ITafk. 
It.  M.  Hof  rrt^.  B.  8.  Am  (Oarf*),  inttt. 

Form  I'viirt. 
Roacoe  Fttrrar.  B.  8.,  /itafr.  BolU  and  Fana 

Charlcx  It.  Liptnnn,  M.  8..  Instr.  ttuil  BqcL 
Howard  rhllll[w.  B.  8..  (tiarU\,  fm»fr.  Ami- 

lint!  !n'!ii'f 

F,  U.  Hawk.  It.  S.  A..  {Davixt,  I nntr.  .\nimat 
Indu*. 

A.  J.  Ciiuinnlti,  M.  S.  A.,  (0<iria).  A**t.  ia 

AyroH, 

Fred  L.  Yeair.  B.  8..  A»9i.  In  PfanI  Pmlh. 

Tlmm:i<«  F.  Hunt.  B.  In  ri, mf  p-ifh. 

Klizabelb  II.  Hmltb,  M.  S..  Annt.  in  Plant 
Path. 

Miitfio  v..  Stover,   \-^t.  /n    t'/r  l.>ih. 
Iluoa  C.  Uoloi,  B.  S.,  Aaat.  in  Zj/moloffieal 
Teeh. 

N.  I».  InK!iam.  Asst.  in  SglvienHure. 

h.  Bonnet,  Asst.  in  Vit. 

Earl  t,.  Morrta.  B.  8.,  Field  Ami.  In  Ent. 
W  II    Voi.  k,  Fiihl  Ait»t.  in  Knt. 

i.  S.  llunli'r.  yield  A»»t.  in  Ent, 

Prank  E.  Jobnaon.  B.  L.,  B.  8..  Aaat.  la 

Sofl  Ijtib. 

P.  L.  HIbbard,  B.  8.,  Aut.  in  Fcrt.  Control 
P.  L.  UcCreary,  B.  8..  Aatt.  in  Ftrt.  Con- 
trol. 


Affrionltsml  Zzparlnaitt  Stetton  of  the  VntTorally  of  CaUferala,  Berkeleir. 

lK>partmcut  of  the  I'liIversUy  of  rallforri!:'..  undor  the  rontrol  of  the  itegents  of  the 

miTeralty. 


B.  jr.  WUkson,  A.  M..  Dir.;  Ilort.  I 
R.  W.  lltlKard.  Pn.  D..  LL.  D.,  Chfm, 

\V.  A   S(>tf  holl.  Pit.  1)..  not. 

Klwood  Mead,*  C.  K.,  I).  K..  Irriii.  Kngin. 

Ijeroj  AnderaoB.  U.  8.  A..  Pit.  I)..  Dalrir 

InduH. :  Supt.  nf  I  n(r.  Fftrnt  s't  hmtl. 
H.  E.  Jaffa,  M.  S..   \  utrUion  Kjrptrt ;  in 

rharge  of  Poultnf  8ia. 
V  W  Wooflwtirth,  M.  S..  Ent. 
U.  H.  Loughrldge,  I'll.  D.,  Soil  Chrm.  and 

Soft  Phy9. 

Ci.  W.  Sliiiw,  Ph.  D.,  Treh.  Agr,;  in  charge 

vf  ('trial  ata. 
Geo.   E.   Colby,  M.  8..   Chem,  (Pmlta, 

Watcrtt  /narctlHdca) ;  In  charge  of  Chem. 

Lab. 

R.  E.  Smith.  B.  8.,  Plant  Path. ;  in  charge 
of  s  rut  firm  CttUfomia  Path.  lAib.  and 

Expt.  SI  a. 

A.  R.  Ward.*  B.  8.  A,.  D.  V.  M..  ref.,  Baet. 

F.  T.  Biolettl.  M.  S  .  VH 

B.  W.  Major,  B.  Auk.,  {patisu  Animal  In-  J 
»f«a. ;  Farm  Mgr..  I'nir.  Farm. 

11.  M.  Unll.  Pu.  I».  Ax."!,  li'it.  I 
H.  J.  QuRjrle.  A.  B.,  iWhitticr}.  .!««/.  Ent.  j 
J.  E.  Colt,  Pu.  D.,  (WhMiery,  Atst.  Hort,  \ 
in  ehwge  Ctint$  Inve§t.  i 


W.   T.  rinrke.   R.   S..  A««/.   Hort.;  Supt. 

i'niv.  Ext.  in  .t{/r. 
J.  s.  Rurd.  B.  8..  Clinn,  in  Charge  of  Pert. 

Vontiul. 

C.  M.  llarlDflr,  D.  V.  M.,  Aaat.  Tet.  and  Bad. 
II    A    Hopper.  M.  8.  A.,  (Darfa).  Aut. 

Hairy  Hunb. 
J.  H.  Norton.  M.  8..  <irim«ide),  AUt. 

Chfm.  in  ehorpr  nf  Fcrt.  Espt». 
\V.  B.  Ilerma,  B.  S.,  .M.  A..  Aa«t.  Ent. 
T.  P.  Hunt.  B.  8.,  (fflrrraldr).  Aaat.  ^orf. 
i:iizai>eth  It.  Smith.  A.  B..  M.  8..  Aa«t.  Plaat 

Path. 

F.  L.  Yeaw,  B.  8.,  (Facoi'llle).  Aut.  Float 

Path. 

a  HmltU,  M.  S.,  iWhitticrj,  A«»t.  Plani 
Path. 

K.  B.  RiilK'rM-k,  B.  S..  /iMf.  Arjr.  r>l 

W.  T.  Home.  B.  8.,  A»9t.  Plant  Path. 

R.  E.  Manaell,  Aaat.  Hort.;  in  ehorge  of 

dntiiil  Stii.  Groundn. 
Ralph  Beoton.  B.  L..  B.  8.,  Atst.  Ent. 
E.  U.  Uoitrmann.  (Iiorfa).  .4«af.  in  £>«lrylatf- 
i:.  .T.  r.»«a    M    S     Issf   Aftr.  Chrm 
A.  J.  Gauiunltz.  M.  S.  A.,  (UatiM).  .4ii» 

In  Cereal  /nreat. 
J.  8.  Rose.  B.  8..  Aoot.  in  Cereal  Loh. 


*  Oq  leave. 


.d  by  Google 
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H.  C.  Holm,  B.  8..  Aunt,  in  Zymology. 

P.  L.  McCraarr,  B.  &,  Ani.  <i»  Fert,  Coth 

trol  L<ib. 

V.  E  .r<>lini;on,  B.  L..  .Uift.  in  8oU  Lab. 
M.itiio  E.  Stofer,  B.      Ant.     Agr,  Chmtt, 

I>.  R.  Iloacland,  A.  B.,  Ami.  In  Agr.  Chmm. 

Lab. 

Cbarlps  Fiichs,  Curator  Ent.  Museum, 
<    II.  I.fpmnn.  M.  8.,  Afint.  in  SoU  Bach 
v.  L.  Ilihhnrd.  P.  s  .  (Hayteardt},  A*$t.  in 

Fert.    Control  Lub. 
B.  M.  Bobort».  B.  S.  A..   (DavU),  Field 

A»nt.  in  Vlt  .  f'niv.  Farm. 
Hoftcoe   Farrar,  U.  S.,   (I)aiit),  Aa»t.  in 

8oU9  and  Farm  Cropt,  Univ.  Farm, 


n;  S.  Brown.  B.  S.  A^  ABtt.  in 

Hnrt.,  T'nir.  Farm. 
HowarU  riiillipH,  It.  8..   {Davis},  Aa»t.  in 

Ani/nal  Indus.,  Untr.  Farm. 
L.  M.  Dnv{<:.  n.  S  .  (Datfte)«  A»$t.  i»  Dairy 

Hunb.,  Vnir.  Farm. 
N.  D.  lD«h«m,  (aania  Jfontai),  Awl.  <ii 

dj/lvicutture. 
L.  Bonnet.  Asst.  in  Vit. 
».  S.  Bogers,  (WMttier),  AB»i.  PUsnt  Path, 
W.  H.  Volck.  iWataonviUaU  Field  Ant.  in 

Ent. 

Earl  L.  Morris,  B.  8.,  {San  Joti)^  Field 

.ixat.  in  Ent. 
J.  S.  Hunter,  {8an  Mateo),  Field  Aaat.  in 
Bni. 


COLO&ASO. 


Th»  Steto  Agrlenltwtl  OoIUg*  «f  Ooloistok  ^wrt  OaWna. 

aOVKBXINO  BOA1I9. 

The  State  Board  of  Agrtcalture:  A.  A.  Edwards*  {Pre*.),  Fort  ColUnit :  .7.  L.  Brush  • 
<r.  Pre».},  Oreeley;  L.  M.  Taylor  (.sVc).  Fort  Coilin*;  O.  A.  Webb  {Treaa.),  Fort 
ColUnH :  E.  II.  (Jrubb,  Carbomlalr ;  B.  F.  Kockafellow,  Canon  City:  R.  W.  Corwin, 
PuehlQ:  V.  E.  Brooks.  Colorado  Sprinut :  E.  M.  Ammons,*  Utth  ton;  J.  C.  Bell,  MontroMc; 
QoT.  John  F.  Shafortb  (««  ojflcto),  Denver;  Cbaa.  A.  Lory  (m  oJMo),  For*  CaiMiM. 


COUKSES    OK  .STt.'DY. 

There  are  eight  four-year  courses,  viz:  Agricultural,  borticaltural,  forestry,  mechanical 
engtaieertnff.  Irrigation  and  cMl  enclneerlnff.  electrical  entrineerltig.  general  and  domestic 

wiener-,   and   (Ih'  course  In  scIi-nct'  for  Wdnn  ri    (15.   S.  i  ;   pnslk'raduad'  iMursi-s ; 

three-year  course  la  veterinary  science  <D.  V.  S.)  ;  thrcc-yeur  course  of  six  montlis  each 
In  agrtctilture  and  domeiitic  science,  to  which  may  be  added  a  fourth  year  of  nine 
months  for  <  i)llt  i:c  ciif rniio' :  tun  year  course  In  iincluiiiic  luis;  nnr-yi'iir  icuisi's  in 
bookkeeping  and  farriery,  and  Hhort  winter  courses  in  practical  agriculture  and  domeHtic 
•cinice,  Tbeoretlcal  and  practical  countes  In  library  sci^ce  aad*  library  acoiioiny  are 
also  offared. 

BllAUU   or  I.NSXUITTIO.N. 

Charles  A.  I^ry.  M.  8.,  LL.  D.,  Preaident. 


Janifs  \V.  fjiwrencp.  M.  K.,  Dean  of  FaC' 

mlty;  Mevh.  Engin. 
Louts  O.  Carpenter,  M.  8.,  Olrff  and  trrio. 

Fnpin. 

Clarence  l\  Gillette.  M.      ZooL,  Ent. 
Geo.  H.  OloTer,  M.  8.,  1>.  V.  M„  Vet.  aet. 
William  V.  Iloadden.  I'li.  IL.  Chem.,  Oeot. 
Mary  F,  Rauscb,  Dam.  Hvi. 
Edward  B.  Bonse,  M.  8..  B.  E.,  (Ashov.), 

Irrif/.  F.nsjin. 
L.  M.  Taylor,  Hec.  of  the  Faculty. 
Virginia  IL  Corbett.  B.  I...  M.  IMr..  Hist.,  Lit. 
WilMam  H.  Thomas.  M.  .\..  Lirr.  !>.,  CfCI»- 

ttitutiottai  m*t,  and  Irriy.  Law. 
Benjamin  F.  Coen,  B.  L.,  Enfjl. 
Parab  I.  Kettle,  A.  B..  ifod.  l.'im/. 
Harry    I>.    Uumpbrey,  Capt.,    U.   8.  A. 

(Retired).  Mtt.  Bek  and  Taetict. 
Alvln  KeysiT.  B.  8.,  M.  A.,  -tf/iow. 
H.  M.  t  ottrell.  M.  8..  Dir.  Farmcre'  I  net.; 

EH.  Work. 
C,.  E.   Morfnn.   1?.   S    A.,  .Animal  Ilunb. 
Clarence  L.  Barnes,  I*.  V.  M.,  Vet.  tfci., 

Burgrry. 


B.  F.  Kaiipp.  B.  S..  I>.  V.  8..  Vrt.  Set.,  Path, 
11.        Bainer.   .M.  8.  A..  Farm  Meeh.; 

Inetr.  Dairuimj. 
V.    n.  Bennett.  B.  8.,  Hori.,  For. 
Burton  O.  Longyear.  B.  8.,  itol.^  For. 
Wnlter  G.  Sackett^  B.  8.,  Boot. 
Robert   B.  Trimble,  B.  8.,  Met.,  Irriff. 

Engin. 

Frederick  A.  DeLny.  B.  8..  Phys.,  Bleet. 
Fnffin. 

Leslie  F,  I'aull,  A.  M„  Til.  B..  (/i««oc.)  Uort. 
8.  L,  Macdonald.  B.  A.  Jfoth. 

Frederick       Alford,  M.  .S.,  (  Imoc. )  Chrm. 
8.  Arthur  Johnson,  M.  8.,  (A««Oi;.)  Ent,^ 
Eeol. 

I.  i:.  Newaom.  B.  8..  D,  V,  8.,  (Assoc.)  Vet. 

Eel. 

IL  B.  Kingman,  D.  V.  8.,  <A«soc.>  Vet.  Set. 
(  barles  (Joldlnv-Dwyre,  jr.,  B.  Acer.,  Form 

Accta. 

T.  M.  Netherton.  A.  M.,  i*rf».  School  of  A  or. 
.lospph  F.  I>anlels,  Lihr.  SH.;  Libr. 
Inga  .M.  K.  .Mlison.  E.  B.,  Inatr.  Dom.  Sci. 
B.  Bessey,  B.  s..  E.  E.,  Inetr.  Bleet.  Bnytn, 
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COLORADO  CONNECTICUT. 


'/uh\  ^r.  Brockett.  B.  A.,  Inxtr.  i:n>/l. 
II.  B.  BoQeUrlgbt,  B.  &  A.^  Astt.  in  Farm 
Mech. 

Rebeca  1{.  Roswell,  Inatr.  T>om.  Art« 
L.  C.  Bragg,  Curator  of  Museum. 
Albert  Cammftck,  M.  B.,  litaPr.  Meek.  Engin. 
Earl  Douglass,  M.  S.,  Antt.  in  Chim. 
D.  W.  Frear,  B.  &.  A««t.  in  Agr. 
Marguerite  Prink,  Pn>.  B..  B.  A.,  A««f.  in 
Math. 

<ieo.  1*.  WeldoD,  B.  S.  {Qrand  Junction), 

tool.  Field  Agt. 
Rohort  S.  Herrtck,  B.  B.  (Delta),  Sort. 

Field  Aot. 


Laura  ChatnoUl.  AKsi.  in  Hi,f].  T.an'j 

R.  J.  IddiDgs,  B.  S..  Aatt.  in  Animal  Uiub. 

Fred  N.  lADgridge,  M.  B..  A—t.  in  Meeh. 

Engin. 

D.  E.  Macke7,  M.        A»*t,  in  Forge  wd 
Foundry. 

Ralph  Parshall,  B.  8..  Ant,  to  Civil  end 

Irrig.  Engln. 
Jiimes  Penojeook.  /Mfr.  JBTorteefteelAfr. 
Frod  G.  rersoD,  B.  A.,  Ami.  f»  Phy,,  £ImI. 

niram  Pierce,  iMtr.  Carpentry. 

V.  E.  Vail.  B.  S..  M.  A.,  A»mL  Okem, 

W.  E.  Vaplon,  Poultryman. 


Agilonttimd  B]9«rla«iit  Btatlon»  F^t  ColUnt. 

OeiMirtincnt  of  tbe  State  Agricultural  College  of  Colorado^  under  the  eoDtrol  of  the  State 

Board  of  Agrtcultnre. 

STATION  STAJrr. 


L.  CJ.  Carpenter,  M.  S..  Dir.;  Mel.,  Inifj. 
Engin. 

C.  I',  (illlotlr.  M.  H..  Ent. 

W.  P.  Ileiiddeu.  I'll.  I)..  Cbem. 

B.  O.  Ixjngjonr.  B.  S..  /.-/f  ,  For. 

O.  II.  (Jlovor.  M.  S..  D.  V.  M..  Vet. 

Alvln  Ki'jser,  B.  S..  M.  A.,  Ayion. 

W.  G.  snckett.  B.  s..  Had. 

v..  n.  Bcnnott.  B.  S.,  Mort, 

L.  .M.  Taylor.  Str. 

P.  C.  Alford.  M.  S.<  Aut  Chem. 

Earl  DoQglasa,  M.  8.,  Aeet.  Chem. 


R.   E.  Trimble.   B.   S.,  Asst.   Met..  Irr^. 
Engin. 

S.  Arthur  Johnson.  M.  S..  Asst.  Ent. 
Mtrlnm  A.  I'alnn'r.  A.  M..  Nfa.  Illustrator. 

I,  C.  BraRc.  A«a(.  Field  Ent. 

II.  M.  Bnlnor.  M  «  A..  Farm  Mach. 
IMjIIo  K,  Bllnn.  H.  S..  Field  .igt.,  Arkanaci 

Valley  SubMta.,  Horkifford. 
Geo.  p  \\>ldon,  B.  S.»  (Oread  Jaactfoa). 
/'ffW  An* 

R.  S.  Herrick.  B.  8..  (Delta),  Field  Hart. 
C.  U  Pitch.  Field  Ant.  (Potato  /nveaf.). 


OOraXOTIOUT. 
The  Oeaaeetteat  AgtlenltttTal  Experlmeat  StatiaB*  Hew  Haven. 

UOVEKNI.NG  BOAUO. 

Statn  Bonrd  of  Control:  Gov.  Frank  H.  WVfk's  trjr  officio  /'rr«.i.  ITartfnr-l :  W.  FI. 
Brewer  (.s'tf.>,  Afio  Haven;  II.  W.  Conn,  Uiddletutrn ;  G.  A.  IIopiM>n.  WallingfonI ;  V.  II. 
Otadtmueller,  Elmteaod;  C.  M.  Jarria,  Berlin;  B.  II.  Jenkina  (Trree.),  JVete  Barm;  J.  H. 
Webb,  So#  i^fiS^  JVew  A^avfii. 

aTATIOK  BTAirP. 


liklward  U.  Jenkina.  Vh.  IK,  Dir. 

John  P.  Street,  M.  8.,  CAief  CJkem. 

T.  II.  O8horn»'.  Vll.  I>..  CA/»/i. 

E.  Monroe  Baitcjr,  PH.  B.,  lat  Asst.  Chem. 

Clifford  B.  MorrlBOD.  CArm. 

Clnrenoe  K.  Sheimrd.  chim, 

Kaipb  B.  Roe,  A.  B.,  Asst.  Chem. 

WUtoD  R  Brltton,       I).,  Ent.;  Stute  Ent. 

B.  H.  Walden,  B.  Aaa.,  Ant.  Ent. 


George  I'.  Clinton,  B.  D.,  Hot. 

Samuel  N.  Spring.  A.  B..  H.  P.,  ia  charge 

f>f  J'int "t  Work  and  State  FOT. 

Walter  O.  Flllejr,  A»at.  For. 
V.  B.  Cole,  Uhr.,  Clerk. 
lIuKo  LiinKe.  Lab.  .Xsst. 
J.  B.  Olcott,  Graae  Hard.    (South  Man- 
cAeeter). 
I  V.  L.  CharchllU  SampUng  Agt. 


Tbe  Ooaneotioat  Afrlenltnral  OoUega,  Blorr:* 

Board  of  Troateea:  Gov.  Frank  B.  Weeks  {ex  offfrin  Prea.),  Hartford;  £.  U.  Jeoklo*. 
Tieuf  Haven;  O.  A.  llopson.  Wailinofordt  R.  S.  Henry,  Roekville:  I).  W.  Patten  ♦  (IVw). 

CUntoiii  ille  ;  C.  A.  (a|>iii,*  *.<»'.  i.  H  i7/ii«<mi  Me ;  A.  .1.  PI»rpont.  Waterbury:  L.  J.  .Storrs.* 
Manafield  Center;  II.  il.  Manchester,*  (1.  I'res.t,  Wlnated;  C.  M.  Jarvia,  Aeic  Britaia; 
J.  W.  Alsop.  -4foa. 

*  Telegraph  addreMH,  Htorra  via  'Willimaativ ;  ruilruud  atalion,  expr^as,  and  freljjlit  ad 
dreafl,  Eagtevi^ 
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coutan  or  stvot. 

Two  yMf*  of  preparatory  ttctdenilc  work.  Three  thrM^year  conrww  (diploma  vpon 
in^duatioii  I .  open  to  tbose  who  liavi'  romph  f tli.'  two  prf|)aral<)ry  .voars  or  their 
c<|iilv«l«nt,  aa  lollowa:  Agriculture  (dairjriog  and  poultry  culture,  and  borticultore), 
ntecbaiile  mrta.  asd  bome  Monomtcs.  The  B.  8.  degree  ta  given  for  oae  addttJoaal  jmr 
of  work  In  agriculture. 

Summer  achool  of  about  four  weeka,  for  teachera  nod  otliprs.  In  nnture  atady  and 
agriculture.  Two  twelve  week**  wlntor  oonrseo  la  dairying  and  pomology ;  a  alx  wo^a^ 
poaltrj  eoorw  «nd  •  alx  wccka*  conrae  In  foreatir. 

BOARD  or  INSTRI  CTtON, 

Charles  L.  Beach,  B.  Ao«.»  B.  S.,  Prt§kt«»t, 


Loula  A.  Clinton.  If.  8.,  AimM. 

Alfred  CJ.  Gullev.  M   S..  Hort. 

John  91,  Trueman,  B.  8.  A.,  Dairy  JIu»b. 

Cbaa.  A.  Wheeler.  M.  A..  MofK 

Ilmrv  R.  Montnlth.  R.  A  .  Ilixt  .  I'tu/t. 

Edwin  U.  Smith,  B.  S.,  Eayl.,  PoUt.  Eton.; 

8re.  of  Facmttif. 
AiTx  rt  F.  Rlaki'Hhc.  Til    D.,  Bot. 
Alberta  T.  Tbomas,  Dom.  Hci.,  Lady  Prin. 
Wm.  M.  Eaten.  If.  8.,  Boet. 
Krederif  H.  Sf om-hiirn.  Pnultry  Iluitb. 
tieorge  U.   Lamaon,  Jr.,  B.  Agb.,  M.  S., 

O^ol.,  Ent. 
II.  D.  Newton,  Ph.  D.,  Intlr.  Chem.,  l*Ryi. 


John  N.  FItta.  B.  AoB.j  JfeoA.  Art$. 

r-Mwinn  ^T.  WhltlMiy,  PH.  B.,  Inttr.  0«r- 

man;  Libr. 
Orpha  C.  Smith,  Fm»tr.  BlocuUon,  Enol. 

iri  rman  !>.  K<ltiinml,  B.  S  .  Inxtr.  MiJ.  Sri. 
Harry  L.  Garrlgua.  B.  Aob.,  /n«fr.  Anitnal 

Hu9b.;  Farm  Supt. 
Alva  T.  Stovons,  M.  f?..  Infttr.  flort 
Wm.  M.  Wilson.  Inttr.  Oreenhoutc  Work. 
Chaa.  F.  Stephenaon,  A««t.  Poalffyawa. 
Klizabetb  Don«)van.  As\t.  in  CAtm.,  Phlf*. 
Abby  M.  lilcka,  Instr.  J/imi'c. 
Edward  B.  Fltts,  Aaat.  in  D«Urytitff. 
Bert  K.  Dow,  Led,  In  Vet.  Sd. 


Btorrs  Afrlenltnral  Bzperlttent  Btatlen,  8tom* 

Department  Of  the  Connecticut  Agrlculturai  i'olicge.  under  tbe  control  of  tbe  Board 

of  Truateea. 

STATHKN  HTAFF. 


L.  A.  Clinton.  M.  8.,  Dir. 

J.  U.  Truemnn.  B.  8.  A.,  Dairy  Umli, 

F.  H.  Btottebum,  roaffryaMm. 

Wm   M    I!<?tf'n,  M.        Dairy  Rnrt 

V.  U.  Jarvls.  B.  S.  A.,  I'll.  D.,  Hurt. 

Geo.  H.  Laauwa,  jr.,  B.  Aoa.,  U.  8.,  Bnt. 


II.  D.  Edmond.  B.  8.,  Phrm. 

Chaa.  Thom,»  Vu.  D..  Vhcri>e  Kxprrt,  Sfyc. 

A.  W.  Doz,*  Pb.  D.,  Cheeae  Bspert,  Ckem. 

Clinton  C.rnnt.»  Chrrfir  Maker. 

Cbristle  J.  Maaoo,  B.  Aqh.,  Astt.  Bad. 

Grace  B.  8eage,  Aut,  B^t. 


DELAWA&E. 
IMawara  CaUaga,  HewQrk. 


Boarfl  of  Trustees:  C.  B.  I^ire  il'rcH.),  W'ihninfjton :  Miinlove  Hnyes  •  {T.  Pres.),  Dover : 
C.  B.  Evans  (Srv.  mul  TimM  i.  Srtrark;  <;ov.  s  S.  I't  nni'Will  (ix  officio),  Dorrr ;  Treston 
I.en,  Wilmington :  (S.  A.  Ilarter  •  (*  j  vfficio),  \iwark :  II.  (t.  .M.  Kollock.  Si  irark:  .1.  C. 
lliRgins.  Drlatrarc  City;  (i.  W.  MarMhali.  MUfurd;  J.  II.  Whiteman,  WilminuUm  :  ^leorge 
BIddle.  Elkton;  \\  W.  (  urtlH.  WHminiiton;  W.  T.  Lynam,  Wiiminuton;  I).  W.  Corbit,* 
(}(l(it«a:  Edward  Ueynolds.  .MiiUHetntrn ;  L.  II.  Ball,  .Uamhalllon ;  L.  l*.  Bush,  W  ilmintj- 
lun ;  J.  C  Stockly.  fimyma :  James  I'ennewlll,  Dover;  ('.  S.  Conwell,  Camtlrn ;  <Je«».  (}. 
Kerr,"  \rtrark;  .1.  E.  l>utton.  Hcafonl ;  K.  It.  I'aynter.  Grorgetoicn:  W.  II.  Slevena. 
Si  nford ;  John  Bleus,  Wilminijtnn :  W.  Watnon  Harrlnjfton.  Dnvrr :  Lewis  W.  Mustard, 
lAtres;  S,  II.  Measlck."  BridycviUc ;  S.  II.  iHjrby,"  Woudnidt ;  Tbuuiua  Davis,  WUminutun; 
J.  H.  Hoaalager.  Xewark. 


"  T«'le)rrapb  address,  Storrs  via  Willimantir ;  railroad  station,  express,  and  freight  ad- 
dTMW,  F.aylri  ille. 

*  In  Che  aervlce  of  the  U.  8.  Department  of  Agriculture. 
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DELAWABfi — FLORIDA. 


OOVftfttS  or  STCDT. 


Tli(>ro  nr«^  hovpu  rofnilar  four-year  courses,  viz :  ('las.sical  and  Latla  tclentitic  (B.  A.), 
nRrlcultural  {R.  S.  In  A^r.).  «n»l  tronorni  (arfrnrf  (11.  S.I.  iitid  t!irf*o  fiiirln.  *  linR  eoursi'?* 
(B.  S.  In  civtl,  mechanical,  or  I'lectrlaU  enginoerlng)  ;  four  jear  agriculturul  (uo  decree), 
a  two>]pear  course  and  a  one  week'e  winter  coarse  In  agrlcultnre. 


llO.\KI»  OK  I.NSTKITTION'. 


Qeo^  A,  Barter,  M.  A.,  Ph.  D.,  PrvMcnt;  M9th«matlc»  and  Phythi. 


Edgar  8.  Stsycr,  Lieut.,  TJ.  B.  A.,  Ma.  f(ei. 

ami  Tnrfxrx  :  Cnmdi. 

liarry  Ilayward,  M.  S.  Aaa.,  Animal  Husb.; 

Dtan  Dept.  Affr. 
W.  Owon  Sypherd,  H.  A.,  Ph.  D.,  Bnifl., 

Polit.  I'tci. 
Clamee  A.  feliort,  M.  8.,  Jf  af  Jk. 
Cbas.  F.  Dawson,  M.  D.,  D.  V.  &,  Baot. 


Hum,  a.  MeCue,      flk.  ITort. 

Arthur  B.  Grantbam,  B.  A.,  B.  8.  A., 

Apr  OH. 

Cbarles  L.  Penny,  H.  A.,  Agr.  Chem. 

rUnton  O.  Uougiiton.  D.  A  .  /'>'■■!.  Bot. 
Harold  E.  Tiffany.  M.  S..  In»tr.  Vhem. 
Josepb  M.  McVey,  B.  A.,  /netr.  JTaik. 
Ksra  K.  Maxfleld,  M.  A.,  /aelr.  BnsH. 


Tbs  Delawars  Oollere  Acrlenltiiral  Ezperlmeat  Ststlen,  Vtveaiit. 
Department  of  Delaware  College,  under  the  control  of  the  Board  of  Trustees. 


aXATlOX  STAPr. 


Barry  Haywsrd,  M .  8.  Aoa.,  Dir. 

F.  l»awsnn.  M.  1)..  I).  V.  8.,  Fe* 
C.  A.  McC'ue,  B.  S..  Hart. 
If.  T.  Cook,  Ph.  D..  PUint  Path. 
A.  E.  Grantham,  B.  A.,  B.  8.  A.,  Airroa. 


Firman  Thompson.  B.  8..  Chem. 

IleriiiJin  !»  rs.  jr.,  AitHf  Ch>~rti 

Jacob  Taubinliaus,  A»«it.  Plant  Path. 
H.  B.  Post.  Fatm  Forsmaa. 
Lottie  W.  Bakfir,  Sec. 


State  Oollege  for  Colored  Students,  Dover. 


UUVKUMNU  UUAUU. 


Board  of  Trtistoos  :  C.  P..  I.orn  (/Vr«,).  Wilmini/ton  :  Walter  Morris  (Srr.  hikI  Trrn*  ), 
Vuver;  G.  VV.  Marshall,  Miljord;  Kbe  W.  Tuonell.  Leurea;  U.  i*.  Cuonon,  Bridget  Hie; 
W,  C.  Jason  {9*  qJ/Mo^,  Dover;  F.  II.  Iloffecker,  Witminfftm. 


CUUU»CM  or  STI  uv. 


The  following'  ffniry««ar  f<iurs<'s,  Ica.Iin:,'  in  tho  do^im's  of  \\  S,,  11.  Acr..  iiml  H.  K. 
rrNiiectively,  arc  ofTerrd :  Scieotilk*,  Hj^rirulturul.  nod  eoicinriTlnK.  Therp  is  also  a  tbr<>~ 
y«>ar  normal  course,  and  Industrlnl  courses  of  two  years  each  In  woodworktag,  frns 
working,  blacksmitblns,  masonry,  prlntlnit,  cooking,  sewing,  and  dressmaking. 


BOARD  OF  txsTRUcno?;. 


Bev.  William  C.  Jason.  A.  M.,  IK  U.,  President;  Latin,  P9Uchology,  Civic: 


Samuel  L.  Cornwell,  A.  M.,  AfMrfettt  amf 

Slud.  Hint.,  Hot  :  Stc. 
l.ydlii   V.   lAVH.  Eiif)l.   Lit.,  V.  8.  HM,. 

Pom.  Sri 

T   W.  (Jordy,  Phiix..  (  In  m..  I'lnixiol. 

J.  U.  CoKblll,  Hupt.  Jnditm.  />«/<<.;  Math. 


( V<  n  KMC  Parki'!-,  B.  S..  4ri|Jk.,  GrvSMSST, 

Eagl.  VompoMition,  Ltbr. 
L'Terett  L.  Brown,  Inttr.  Wooditork,  U(^. 

Uroir.,  flroff.,  N/><7/</if/. 
U.  Wlntlcld  Deputy,  In*tr.  Pntct.  Agr. 


fX-OBIDA. 

Vnlvorsity  of  fhs  Stats  of  Florida,  Oalncsptflr. 

«;uv»:iiMN<i  itoAiiu. 

Unnrtl  of  Control:  I*.  K.  V..iiu'.  •  {('hair),  I'mnnrula ;  T.  B.  KInj:.*  An-adia;  E.  U 

Warfnmnn.*  ('ilia:  F.  V.  Fl  in«.*  JnvksontiUc;  VV.  U.  Finlayson,*  Old  Tojcw;  J- <»• 

Kellum  <««c.),  Talto)iras«ee, 


♦ 
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COl'RSEH  OK  STfDY. 


Tho  work  of  the  unlvomlty  l»  divided  Into  six  departments  or  Rchools.  offering  the 
followlne  eourtw'H  :  Lllerars*  (B.  A.),  ({eneral  sclenco  ^B.  S.i.  nKrlciiltural  (B.  S.  in  Afsx.), 
thn  <  in  .  neineerink'  ( B.  8.  in  M.  K.,  B.  S.  tn  R  EL,  «nd  B.  8.  In  C.  K.},  pedagoslcill 
(B.  A.  in  red.>.  and  law  (LL.  II  i.  Two-jvar  courses  in  ajjrlctilf iirf.  m<»rhnnlo  nrt?<. 
and  pedagoxy,  leadloR  to  certificates,  one-year  preparatory,  n  six  weeks*  summer  Hchool 
for  tcacben  and  a  corrrapondence  eonrae  for  traehcm  and  farmers  are  alao  offieced. 


iiH.vuD  itv  ixsTurnic».\. 


A.  A.  Murpbrve,  A.  M..  LL.  D.,  FretUent  o/  the  UnirerMlty. 


Jas.  M.  Parr.  Tn.  D..  V.  I'm*.:  Hmjl. 
Jobo  A.  Ttiackstoo,  1*H.  D..  PhiliM.,  Ed. 
Edward  R.  Fllat.  Ph.  D..  M.  D..  CJkem. 
J.  U  n<>fifnn,  I'H.  D..  Phy$. 
V.  L.  Crow,  Th.  D.,  Mod.  Lang. 
Jas.  N.  AndenHm.  Pir.  D.,  Lot.,  Oreett, 
F.Doch  M.  Banks.  Ph.  D..  Hint..  /?eOil« 
U.  B.  Davis.  I'll.  I).,  Zool.,  Utol. 
Oeo.  IL  Lynch,  A.  B..  Breonilnry  Kil. 


I  John  J.  Vernon,  M.  S.  A.,  tyr,  Ilort. 
I  li.  G.  Keppel,  i'H.  D.,  Math.,  Aatron. 

E.  8.  Warkvr.  Major.  U.  H.  A.  (Retired). 
Comdl. :  Mil.  Si  (. 

N.  U.  Cox.  B.  8..  Civil  Bnoin. 

W.  L.  Floyd.  M.  S.,  BloI. 

K.  H.  (^rahttiu.  A  u.iitnr,  Bookketper, 

G.  E.  I'ile.  Phjf.  Dir. 

M.  B.  Iladley,  A.  B.,  Libr. 


Agrloultaral  Experiment  8tatl«ii  of  Florida.  Oninetvif-^. 

Department  of  the  Cnlveralty  of  the  Rtnt.  ..r  Florida,  under  tbe  control  of  the  Board  of 

Control, 


P.  B.  Rotf^  M.  8.,  Dir.;  <»  cAanpe  of 

Fut  iiif  I  "'  Inatn. 

A.  W,  Blair.  A.  M..  Chtm. 

John  M.  Scott.  B.  8..  Antmat  T»du». 

E.  \V.  Ber^ror.  I'lt   D  .  Fnt 

H.  8.  I-'iiwcett,  M,  S..  Plant  Path. 

B.  F.  Plojd,  A.  U.,  Plant  PhytM. 
Stanley  B.  Colllaon.  M.  8..  At«f.  Chtm, 


R.  T.  Wttttera,*  M.  8..  A»9t.  Boi. 

John  Bellln«.  B.  S..  Asnt  !fn,t. 

B.  B.  Exell,  B.  8.,  A»Ht.  Plant  Physiol. 

Owen  F.  Burner,  A.  B.,  Ant.  Plant  Path. 

J.  r.  Macmiilan.  AuMt.  F.nt. 

M.  Crewe,  Farm  Foreman, 

K.  H.  Graham.  Auditor,  Bookkteper, 

lira.  B.  W.  Berber,  Ltbr, 


Horlda  AfrionltttTal  and  Xeehaiiloal  Oollefe  fiw  Vegreea,  TaUakOimee. 


«:<)VKnXI.N«5  BOAUD. 


Htntn  Bnnrd  of  Fdnrntinn  •  <!nv  AMfrt  W  Clh  liti-f  i/'/'  v  i.  Tntfnfin^^K  :  W  M. 
llolloway  TallahagBtr ;  II.  ('.  Crawford,  TuUahitnm*  ;  Vs  .  V.  Knutt,  (riT««.),  Talla- 

ha$fee:  W.  H.  Btllm  Tallaika««re. 

Ik>ard  of  Contmt  •  I*  K  Yoni:«*  iChtiir.).  /v/ri-c  oNi  ;  !*  IV  1*1.  nimln^.  JarkMonrilfr , 
E.  L,  VVartroann.  crfro;  T.  B.  Kln«.  .Ircuilia;  VV.  U  Flnlaysou,  iHd  Toirn ;  J.  ii.  Kelluiu 
{Bee},  Tallahauee. 

COrR.HES  UF  HTI'DV. 


The  conrsee  of  study  are;  Four  year  Mc  ieutUlc  (B.  S.t,  uurmni  (two  yearK).  hl«li  Ke!i«M»l 
and  grammar  achool  (three  years  each),  with  Induvtrlal  tralnlnx  tbroush  all  coiimeH. 


noAKH  tiF    INSTUI  t  TION, 


Nathaa  B.  Youok.  M.  A.,  Pnaidcnt;  Ed.,  Econ. 


Oeo.  M.  Sjimiisi.n.  M.  A..  Bec.f  Dir.  Acad. 

Dept.;  Math.,  Lat. 
Erallna  A.  Darts.  Cooking. 
W.  A    Armwno  !    '  nprntry,  M<rfi.  lyrav. 
Everett  B.  Jones,  B.  S.,  Chtm.  Biol.,  Set. 
V.  H.  Cardoao,  JHr.  Apr.  Dept.;  Apr.  Set., 

Bvrt. 


W.  II,  Cnitrher.  Fnni>  Praet.  AffT. 

D.  A.  iSparka.  Animal  Ilusb. 

Mies  J.  V.  Hlljrer,  Vtirse  Tntininp. 

I»n1«y  I'.  Attn  way.  }"uql 

Mary  E.  2kfelvln,  Dean  of  M'umm ;  />«///. 

and  Amur.  Hiot, 
Ilattle  B.  Newhem.  B.  Pbd..  Enph,  H*  tr. 


■  On  leave. 

14710— Bull.  :i24— 10  
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FLOBIDA — GEOBGU. 


Ellen  O.  Paige.  Dnnrnclting. 

Ellxa  J.  Powoll.  Engl. 

Ilulu  M.  Cropper,  Engl.;  Rtgittrar,  Hbr. 

B.  Bldna  Jenktne,  MUtHnery. 

.fuliaD  I..  Brown,  Print. 

Jamca  N.  English,  A.  B..  iAttt.)  Set, 

J«Mfe  V.  Stephens,  A.  B..  JmIp.  Omnon 


Julhi  O.  Wright.  A.  B..  Itutr.  Tvpew.  and 

Strn. 

F.  C.  Johoaon.  B.  S.,  Dir.  ^nd  Auditor; 

PhyH.,  Inttr.  Meek.  Dmvr. 
A.  E.  Martin.  Tailorinfj. 
W   H.  A.  Howard.  M.  A.,  Vomdt.^  UMt.) 

Math.,  Itutr.  Pui»tb$ff, 
T.  S>  Johmoii.  WHeetwr.,  Blaek»m. 


OEOHOZA. 

Oeorgla  State  College  of  Ai^ricaltare,  Univertitj  of  O0orria»  Atheiu. 

Trustee*:  J.  .1.  Conner  (Prp*.).  CartrrMviUc :  J.  W.  Bennett.  Waifcroaa :  J.  T.  Newton. 
MadUton ;  D.  M.  IIiiKlieH.  Danrillv ;  I..  <j.  Hardmnn.*  f'owiwrm  ;  T.  <}.  Hudson,*  .Atlanta; 
R.  C.  Neely,*  \\  (ij/nrsboro:  .T.  L.  Hand,  Petham;  L.  H.  O.  Martin,  Middlrton;  A.  J. 
McMullan,  Oartucii;  j.  A.  Traab,  OrtrnvUlc;  A.  L.  Hull  {See.  and  rreoe.),  Atltema. 

covnaBB  or  rtpdv. 

Four  courses  iu  agriculture  are  offered,  viz.  n  four-year  course  leading  to  tin*  dcj{re« 
of  B.  S..  one-year  eonree.  three  months*  eoume,  a  ten  days*  rotton  school,  and  a  (anDen* 


HOAKD  OK  INSTUrcTION. 

David  C.  Barrow,  C.  and  M.      CAonoellor  of  the  VnivertUif. 


Andrew  M.  Sonle.  H.        A  .  Pi<s.  nf  the 

College;  Dir.  State  Far  men'  lusttt. 
IT.  C.  White,  Pa.  D.,  D.  C.  L.,  LL.  D.,  Chem. 

L.  I..  Trpiidn  n.  Pii.  D..  Phys.,  Antron. 
John  Morris.  A.  M.,  Gcrtnan^  EngL 
Wm.  D.  Hooper,  A.  M.,  Tjoi. 

Rol.t,  E.  Turk.  A.  M..  En<il. 

Cbas.  M.  Straban,  C.  aad  M.  CicU 
BngtH. 

John  P.  Campbell.  Pii.  D..  Biol. 
J.  H.  T.  McPherson.  Ph.  D.,  Hiet.,  PoUt.  Soi. 
Chas.  If.  Snelling,  A.  H.,  Math. 
John  R.  Fain.  B,  S..  Expt.  Ayron. 
J.  M.  Reade,  B.  S.  A.,  Ph.  D..  Bo<. 
Milton  P.  Jarnagin,  B.  S.  A..  AnIsHil  Hush. 
B.  P.  Stephens,  A.  B.,  Ph.  D.,  (Adyancn 
Math. 

H.  V.  Black,  Pit.  D.,  (Adjunct)  Chem. 


Krnost  I..  r;rii:i:>.  iAdjunrtt  f  iiU  Fnaii: 
Kteadman  V.  Suuford,  A.  B.,  {Junior)  Enyh 
R.  3.  H.  De  Loach,  A.  H..  Cotton  Indnetrg, 
T.  S.  Stewart.  A.  M.,  Bcrntnlni )/  Ed. 
Joseph  Luatrat,  M.  A.,  Romance  Lang. 
Thos.  J.  Woofter,  A.  U..  Ph.  D.,  PJkfloe.,  B4. 
TJios.  H.  McHatton.  1>.  Sc.,  { .\dfunct)  H»i, 
Alfred  Akerman,  A.  B.,  M.  F.,  for. 
Wm.  O.  Payne.  M.  A.,  In»tr.  EM.,  PoUt,  Sei. 
F.  D.  Pnsey.  A.  B..  fnntr.  Mofh. 
H.  h.  McWhorter,  A.  M,.  Inntr.  Lot. 
t4»roy  C.  Hart,  B.  8.,  K.  E..  Farm  Meeh. 
M.  ]  i.  r>ii  Bow.  .V.  M..  Intitr.  EngL,  Qtrman. 
S.  M.  Salyer,  A.  B.,  tn»tr.  Engl. 
R.  P.  Brooks,  B.  A..  {Adjunct)  Georgia  BM. 
P.  o.  Vnnatter.  Supt.  Field  DemonslfVffeBt. 
J.  U.  Burnett,  Llbr. 

Jas.  M.  Ktnibrougb,  I.leut..  U.  8.  A.,  Cesidl. 


Oesrsia  Xspertnwnt  Station,  Bxpvrimeni.* 
I>epartment  of  (3«ontla  State  Colletie  of  Agrtcultiire  and  Mechanic  Arts. 

oox-rusixfi  iitv\RD. 

Board  of  F ►! rectors ;  Thomas  <J.  Hudson  iPrcK.),  .Atlanta;  J.  B.  Park  {Src  and  Treat.U 
Orcrnnlioro :  I»aTld  C.  Barrow,  Athena;  A.  M.  Soute,  Athrnti :  K.  C.  Neely.  Mat/ne*boro; 
li.  V.  Crittenden.  Shrllnmn :  J.  T.  Ferjiuson.  l)t  Koto;  J.  H.  Moliley,  Hamilton:  H  I* 
Peek.  coniKTH;  N.  B.  Drewry,  Oriffln;  Fells  Corput.  Care  Spring;  L.  G.  Hardman,  Ceis. 
mcrcc;  George  Gllmore,  It  orlAcn;  William  Henderson,  OeiUa. 

STATIUX  ST.1FF. 


Martin  \  .  ('alvln.  IHr. 

J.  M.  Kimhrouph,  Ai>«t.  Dir.;  Aifr- 

II.  C.   White.   Ph    n..  I».  C.   I...  LL.  K.. 

(  A  tin          y.  Dir.  ;  Chem. 
Paul  K.  Flint,  M.  8..  Anitnnt  JI  w^h. 


11.  P.  Stuckoy,  B.  S.  A..  Hort. 
1".  A.  McLendon.  B.  S..  Bot.,  Plant  Path. 
J.  <'.  Tetiiple.  B.  A<8ii..  M.  S.,  But  t. 
1   »    McClain,  B.  S..  Dairy  Ext.  Wegk. 
J.  li.  I)orman.  Dairy  Firld  Agt, 


•  Telegraph,  freight,  and  express  address,  OHIjfla. 


i^idui^cd  by  Google 
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ZiiilHtrtSl  College,  ITniveraity  of  OMtfU,  SavtMMh, 

•  QOVKKXINU  BOABO. 

Unnrd  of  rommfs<9|nnrrs :  V.  W.  Mo!rtrIni  (rfia!r.).  BurunnnJi  :  W.  R.  Ilnminond. 
Atlanta;  l\  J.  Clinc,  Millcdgciitlc ;  Otis  Aalimorc.  Savauimh;  Ucu.  T.  Murrell,  Atbentt; 
D.  C.  lUrtow  IChaneettor  U»i9,  of  Qeor0a,  em  oiMo)^  Athcnt;  J.  F.  Biooks  (Treat.), 
Savannah. 

GOTTBSKS  OF  BTUDT. 

Th«  coarsM  offered  are  IndtislfUii.  preparatorj.  normal,-  and  colleglata.  Pnictical 

aL.-ri('iiTf iir<-  Is  tnadi'  <>ni'  of  thf>  indosfrlnl  fr>nttires  of  rlii-  college  COUfSeS.  A  apeclal  dairy 
course  cuvcrini;  two  months  Is  offered  during  the  winter. 

BOAftO  OF  I^aTBl'CTIOX. 

DtTld  C.  Barrow,  C  and  M.  B..  Cftaaoerior  of  the  Untrtrrttp. 


R.  R.  Wright.  A.  M.,  LL.  U.  Pre*,  oj  the 
Cotteffe;  Inatr.  Enffl.  and  Menial  and 

Moral  Set. 
D,  C.  SusKB.  I*K.  D.,  V.  Pres.;  Itiatr.  Nat.  Bci. 
J.  O.  I^mon,  \.  M.,  Tnttr.  Math. 

S.  A.  <;runt.  A.  B..  Inntr.  Fiuil  r,,hi,,. 
Heory  iVaraon,  A.  M.,  A»9t.  Inatr.  Ent/l.; 

#?ep.  of  Faeuliif. 
li.  IV  TIi..tniison.  A    B  .  Supt   .Ifffft.  Driit  : 

A0*t.  liuttr.  Math,,  Matonry,  PUtatering. 


W.  C.  McLoBter,  Foreman  0/  Farm. 
J.  M.  Roatoa.  Wheetwr.;  Proelmr. 
Mrs*.  W.  r.  McLcPtcr.  Sctr. 
J.  H.  UaseJ,  PaiHtinff,  Qlazing,  Sign  Writ- 
ing, Caleimining. 
H    M.  Cooper.  Tailor inij. 
Mrs.  D.  E.  Pearson,  Prin.  0/  Model  School. 
G.  A.  Holloway.  Shoe  and  Harnett  MoMng. 
.1.  \V.  Warron.  lilarkfim. 
E,  M.  WiUon,  Carpentry,  Mech,  Draw. 


OTTAIC 

Ovam  Agrricultaiml  Ezpertraaat  Statlea.* 

I  Oder  the  supervlHlon  uf  A.  C.  True,"  Director  (HBce  of  Bxperiment  Stations,  United 

Statea  DepartaMnt  of  Agrtmltare. 

STATION  STAFF. 

Jolin  H.  Thompson.  I'.,  s..  s,„  rial  Agent  in  Ohiorge. 

H.  I*  V.  Costenoble,  AH«intant. 


OoUafa  of  Hawaii,  Honolutu. 
II.  E.  Cooper,  A.  Uurtley,  Morris  J.  Itissel,  Walter  G.  Smltli,  Balpk  &  Uoamcr. 

» 

cocaaaa  of  btcdy. 

Tli«'  coIle«o  offerM  four  courses  leudiu);  to  the  degree  of  B.  S.,  as  follows:  Scientific, 
agricultural,  housebold  economlce,  and  eii^'ln(<<>riDg.  In  addition,  courses  for  sp^lal 
•tudenta  and  correapondence  conraea  are  provided. 

noABD  or  i.*(aTaL>(«rtox. 

Jolui  W.  (iiiuiore,  .M.  S.  A.,  Presiih  nt ;  Ayronomy. 


B.  £.  I'orter.  B.  S.  A.,  Animal  Hu4b, 
Val  Buebner,  A.  B.,  German,  French. 
.Vkhos  Hunt.  P..  S  .  Dom.  Econ. 
Minnie  E.  Cbipmun,  Ceramics. 
Uayntond  C.  Severance.  B.  8..  Phg»„  Vhem. 
Mildred  M.  Yoder.  Pii.  B..  Bngt. 

*  Addnaa :  fatend  of  Guam,  via  S<m  Francfeoo. 


W.  T.  Pope,  B.  S.,  JJof.,  nort. 
J.  8.  I>otiasbho.  B.  A.,  Math. 
.I'.hn  M.  Younjr.  M.  M.  E..  Mech.  Bngin. 
Wm.  A.  Brjan.  B.  S..  Zoo/. 
\.  R.  Keller.  C.  B..  CMl  Engln. 
h\  T.  tXlUnyliam,  8.  B.,  Chem. 
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HiMrall  Affrtmdtml  X«p«rlnMit  Statim,  WomoMm. 

Under  the  Kupervlslon  of  A.       Tnie,  Dirortor  tifflco  of  Kxperlment  Stations,  I'nitvd 

State*  DciMrtm«nt  of  Agrlcntture. 


STATION  HTAFF. 


P..  V.  Wilcox.  Pa.  !>.,  Mficcial  Aucnt  in 
Charge. 

J.  EdKur  IIiKsin$<.  B.  A.,  M.  8.  A.t  Hwt. 

V.  G.  Krnuss,  Af/ran. 

W.  r.  Kelley,  M.  8.,  Vhem. 


I).  T.  Fullaway.  A.  B..  Hnt. 

Alice  R.  Thompson.  B.  S..  AhmI.  Chrm. 

C.  J.  Iliiun.  B.  S.  A..  Ai^t.  IJort. 

Q.  Q.  Bradford.  .1/»«f.  in  Rubber  Imre$t, 

VnlonMnc  Holt.  Aunt. 


HawalUa  Sugar  Plaatera'  Eaparlmaat  Station,  Hoaolala. 

OOVBKNtHO  BOABD. 

TrusleoH  of  Ilnwnllan  Supar  Plnnters'  Anoclatlon  :  S.  M.  Dnmon  <r"  >  i.  W.  G.  TnrlB 
(!'.  l'rcH.\,  \V.  O.  SmUh  (K»f.  Trcnn.),  (;.  II.  RolicrtKoii  { Auditor \,  K.  D,  Tenoy.  P.  A 
Scliacfor.  J.  F.  Harkfi'ld.  H.  I'.  Baldwin.  P..  F.  BUhop.  F.  M.  Swanzy. 

EziM>rlment  Station  Comtnittef  :  F.  M.  Swanzy  <('Aa<r.),  O.  H.  Rotertaon,  O.  F.  DlflM, 
F.  K]amp»  B.  B.  Faztoo*  J.  W.  Waldron,  T.  U.  Petrle. 


8TATIOK  aTAvr. 


r.  F.  Rckart.  M.  8.,  Dir. 
U.  c  I,.  p.Tkiiis,  p..  A..  Sr.  D.,  fint. 
Noel  Deerr,  Sugar  Tech. 
Harold  Li.  Lyon.  Ph.  D.,  Potlk. 
Samuel  S.  Pe<  k.  B.  S..  Pii.  chctn. 
R.  8.  Norris.  Pii.  U..  /4if  .l««f.  (?Arm. 
F.  R.  W«rthniucller,  B.  S.t  Ant,  Clkem. 
Arthur  F.  Jordan.  A*»t.  CJkem. 
U.  Clarke,  Affr. 


I>.  C.  Broderlck.  Field  Foreman. 

.1.  H.  Wale.  Hitbst'i  1*vf 

A.  Koebfle.  C<iNN«/ftHy  7-..'Mf. 

titoTge  \V.  Klrkaldy.  A««(.  Ent. 

Piank  W.  Torry.  .U/»f.  A;«f. 

U.  II.  Hwesey.  B.  A.,  M.  8.,  .i««f.  ifiit. 

F.  W.  Mulr.  Aunt.  Bnt. 

L.  I>.  I^r>>  II.  P»i»;i. 

W.  U.  l'otl«r.  illtutrutorM  HUi.  FttblUxtUtiu. 


XDABO. 

OoUtfa  af  AfrioBltnra  of  tka  Vafvartlty  of  Ualie,  Jroa(*oie. 

Hoard  of  ReKent:; :  Marl:*  K.  Li  wli*  (/Vr«.t,  .Wf(*r'.»r ;  Kdwnrd  S.  Sweet  (V.  Trf*.*, 
OraniferMe:  Mra.  Samwl  II.  Hays  iser.\.  ltoi»e;  O.  K.  SJcOutcliPon,  /daJko  Fafto;  £.  0. 
Uofllt.  iFaftore. 

col  HSKS  l»F  STI  Dy. 

Tho  regular  rourne  in  afrriculturp  r<-<|iifrr-s  four  years  for  its  completion  and  leads  to 
the  degree  of  B.  8.  A  four-yenr  preparatory  rourw*.  a  threo-yonr  courae  In  ajericaltarp 
and  horticulture,  a  one-year  course  in  rofiimfrclal  dairying,  a  »p<H'inl  winter  courM-  of 
from  four  to  nix  weokn  In  p>ni-ml  farm  practiee.  dalrylnn,  and  bortlcuitare.  and  a  sbort 
wjuter  course  for  forest  ranK*'r*  ■f^'  offered. 


ilUAUiJ  or  IXMTRI'CTIUN. 


James  A.  MacLean.  Pii.  D.,  LL.  I>., 

Bdwin  R.  Elliott,  M.  B.,  Dfan  of  the 

trf/r:  Agr.  A'rf. 
John  M.  Aldrlch.  Ph.  D..  BM. 

.T   Sfiii  l.  \  .To-,,      It   S..  A'lr  Chrm. 
J   II.  Fmndson.  M.  i>.  A.,  Dairying. 
Ellaii  Nelnon.  M.  A..  (CaldtreiU,  trrig. 
C.  n.  Slmttn  k.  Pli,  D  .    r  r 
Wjlliani  II.  Wltks,  M.  S.  A.,  Ilort, 
L.  F.  rhllders.  M.  S„  Affron. 
John  F.  NIrliol-       M    S..  Hart. 
h\   W.  Chamberlain,  D.  V.  M.,  Vtt. 

Animot  tta»b. 
Jay  t;    i:idrl<J;.'r.  Pti    P  .  f;rrma». 
Carl  von  Fude,  I'u.  D.,  Vhcm, 
F^ward  H.  Uulme,  A.  HM. 


Frrgith-nt  of  thr  Vnirrrittty ;  PoHiiettI  Beonomif. 

Cot-  ■  <'harles  N.  I,irtl.\  Ptt   I».  firtl  fnniit 
Wm.  S.  MorK'.v,  A.  M.,  Sr.  I».,  Math. 
Henrietta  E.  Sloore.  Ph.  I>..  Engl.  tAt. 
Lawn-nr*'  K.  tJuiTn^y.  I'u.  !>.,  Ph\is 
MiK.s  B.  S.  Maynard.  ln«tr.  Dom.  Sti. 
Mra.  Jennie  L.  K.  llaner,  /ntfr.  Dom.  Art, 

lira II . 

O,  M.  UKhoru",  !H»tr.  Ayr. 
Andrew  W.  Rmltb,  Lieut..  F.  8.  A.,  Mtt, 

Si  i.  iiiiil  Till  til  h;  t'umill.  of  Codet$, 
8vi,,  1       C.  Tull,  /««/#.  HhuI  iMng. 
Belle  Hnreet.  B.  L.  8..  Uhr. 

r:i.  r  T».  K!iria«a.  M.  I»,  I'hiio  Fit 
Misa  I'crmcal  French.  Dean  oj  Women. 
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AfrtvaltuBl  Expurlmnt  ttailaa  of  fhe  Vnlvvnttj  of  Idaho,  Uweoit. 
Department  of  the  University  of  Idaho,  under  tb«  control  of  the  Board  of  ftPKcntii. 


HTATION  STAKK. 


W.  L.  Carljrle,  M.  S.,  Dir.;  ia  charge  of 

Farmcra*  tn*titu1e». 
J.  Shirley  Jones,  i:.  S..  Clum. 
J.  11.  FraodHon.  M.  H.  A.,  Uainfing. 
W.  II.  Wlcka,  U.  R.  A..  Hort, 
Ellas  NVIson.  H.  A.,  (raMirell).  Irrig. 


L.  F.  Childers,  M.  S.,  AgroH. 

J.  F.  NIcbolflon.  M.  8..  Baet. 

11.  r.  Mshburn.  M.  A..  (7*rm. 

C.  W.  Colver,  It.  S.,  A»»t.  CAem. 

(I.  G.  Prevcrt,  B.  8.  A..  A»iit.  in  Datrgtng. 

Pr^otlee  Moore,  Farm  Foremun. 


ILLINOIS. 

CoUege  of  Acriooltaro  of  tlio  Uaivenlty  of  Ullaois,  L'rbono. 

GOTIRNINO  BOABD. 

Board  of  TruntoPH  of  the  Unlvorsl^:  Oov.  rhas.  S.  Denfon  («t  o/pcln\.  Pprtnfjflt  UI : 
O.  II.  Madden  i st^itv  ltd.  of  At/r.,  f»  offlciot,  Mendota;  b\  <i.  Blair  {Htote  A'Mpr.  of 
ihtbHc  tnntr.,  t  r  offlt  iu),  Sftrinf/flf  lil :  Mrs.  Carrie  T.  Alexander.  Brlli^iUr:  I,ewls  L. 
I^hman.  Mattaon;  LattiH  15,  Kvuns,  TayUn  villi  ;  Wlllinm  L.  Abbott  (Pn  *. »,  /.W  Ailam* 
ttrt  it.  f'hii  iifio :  rhnrles  DnvlHon.  I'tio,  lot  Stiitc  utri  t  t,  ('hicmjo ;  Mr«.  Mary  K.  Itust'y, 
Lrbana :  V.  L.  IlHteh,  Spring  (Jruvv:  Wllllaux  L.  I'llUbury  {Sec),  Urbana;  II.  A.  HuUKan 
(7rr4r«  ).  stai,  Hank  of  Chicago,  CMeago:  8.  W.  Stiattuck  (Comptroller).  ChampoliTN; 
Bugeae  Funk,  Aloomlnirlofi. 

cot  nsK.s  or  srt  i>\. 

Tbrpe  fotir-yfur  raiirws.  I-'.-Hiln  ,-  to  the  deuroo  of  H.  y\z :  Acrlrtilture.  household 
M-ifUct>.  and  lanUsi-aiif  canli mn;^.  and  hIx  weeks'  Riiiniuer  (■niirsoK  in  Kei-undary  and 
elemrniary  aKrlriilturo  for  r  iral  (cachors,  aud  two-week  rours4>s  In  agrleulture  and 
domestic  science,  are  offered.   I'rovlaioa  la  also  made  for  special  students. 

BOABD  OF  I«SntUCTIOK. 
BdmuDd  J.  .Tames.  I*h.  D.,  LL.  D.,  PretldeNt  of  the  Vnivertity. 


Eugene  Dav«oi>ort,  M.  A<in.,  l.l..  !>.,  Dtan; 

Thremma  tologu- 
Th  imaa  J.  liurrll].  Ph.  D.,  LL.  D.,  V.  Prea.  : 

Hut. 

Ilenry  B.  Ward.  Pn.  D..  Zoot, 

CharloH  W.  Rolf...  M.  S..  fJro/. 
I>unald  .Mcintosh,  V.  8..  Vet.  ScU 
Samuel  W.  Parr.  M.  8..  Applied  Chem. 
I>nnM  K.  Tv.d.-c.  I'll.  1)..  Rnyl,  Lit 
i»avld    Klnlpy.    I'a.   !>.,   Econ.;   Dean  of 

Oroduate  SfhoiU. 
Albert  V.  Carman.  So.  I)..  Phjn. 
ErartH  B.  (>r(>eoi>.  I'H.  I)..  Jli«t. 
Geo.  A.  Ilnff.  Z>fr.  Phg*.  Trotting. 
Geo.  II.  Mtyfr.  M.  A..  iAnMt.)  German. 
Thomas  A.  Clark,  B.  L.,  Uhit. 
Timmas  E.  Oliver,  Pn.  D.,  JVosMnre  Lang, 
T«atn'!  Hf-vlor,  I»it.  ^T..  ffnu^rhtild  firi. 
Cyril  i;.  Hopkins,  I'li.  !»..  A{jion. 
Bdmond  Q.  FechA.  Lieut  Col..  If.  8.  A. 

I  Tt.  tiriMl ».  Mil.  tiri. 
llprlK'rt  W.  MuDuford,  B.  S.,  Animal  Ilufib. 
Ilarty  8.  Grlndley.  Sc.  I>.,  Chief  in  Animat 

Chetn. 

Pblllp  B.  Hawk.  Ph.  I»..  I'hvHiol.  Vhnn. 
Obas.  F.  Ilottee,  Pn.  D.,  M««M  Bol. 

Frank  Smith.  B.  Pn..  A.  >f..  i  Amtnc)  JSooI. 
JoBoyh  l\  Blair.  M.  S.  .V.,  J'omul. 

•On 


Wllbor  .1.  Fraser.  M.  S.,  Dairy  Uu»b. 
Nell  c.  Brooks.-  Ph.  D.,  (Asst)  OsrsMia. 

.John  W.  Lloyd.  M.  S.  A..  (A^^t.)  Ohr. 
Loulo   ir.   Smith.   Pil.   D.,    {A8»t.)  i'innt 
Hrrrdinfj. 

Ward  J.  .MacNeal,  Pn.  D..  M.  D..  (.|  v«f  ^  not. 
.Tiistu.s  W.  Fcvlsom,  Sc.  I).,  (A««f.)  Ent. 
Dal^y  t*.  BlalHdell,  A.  M..  /nslr.  Oerman. 

W  C.  Coffey,  n.  S..  Aanov.  in  .Vhrr/»  //im6. 
l»anle|  n.  Barto.  .K.  B..  B.        /«*fr.  A|?r. 

for  Seeondary  School*. 
Chas.  S.  Crandall.  M.  S..  (A)f>nr.)  Pnmnl, 
J.  G.  Moider.  B.  S..  {Anat.}  Hoit  I'hyn. 
laa.  H.  Fettlt.  Pn.  B.,  (Aest.)  8M  Fertttltg. 
wiiifam  Dietrich,  M.  8.  A.,  (issf.)  Swine 

Louts  1».  Hall,  M.  8..  <Assf.)  Animal  tluab. 
Casslus  r.  liayden,  B.  8.  A.,  {Aaat.)  Dairy 
Haab. 

RnfuB  r.  Obrecbt,  B.  8.  A.,  M.  8.,  Aaaoe.  in 

Ifofc  Hutb. 
Frank  W.  Hcutt.  A.  M.,  {.Annoc.)  Engl. 
Barl  A.  White.  B.  8..  Aaat.  in  Agr.  Mteh. 
I  Ira  W.  TM.'k.  rson.  B.  S  .  {-•■^f.  in  A>n.  Meek. 
K.  J.  T.  KkUlaw,  B.  S.,  A>n!t.  in  Ayr.  JUcch. 
Herman  B.  Domer.  M.  8.,  Inatr.  Ftor. 
Aliurf  \    TItime,*  M.  8.,  Aseor.  in  Crop 
I'rodurtion. 
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ILUKOIS. 


O.  U.  Center,  B.  S.,  Asvoc.  iu  Crop  Pro- 
duetUm. 

Will l8 111  r;   Bcktaardt,  B^  8.,  Aatt.  in  Boil 
Fertility. 

Chas.  P.  Brlspoe,  A.  M.,  /ntlr.  Bot. 

Krod.  II.  Uankln,  Supt.   If//.  College  Kxt. 
h\  L.  Charles,  M.  S.,  (A»Ht.)  Affr.  Hd. 
Biuannah  Usher,  S.  B.,  (AM»t.}  HoiuehoM 

Sri. 

Anua  Van  Meter,  M.  S.,  iA»»t.)  Uouwhuid 

m, 

A.    I'holps   Wyman.   B.   S.   AOR.«  iAt»t.) 

Latid»cnpe  Gard. 
11.  F.  Major.  B.  8.,  LI^  B..  Ant  l»  Loitf/- 

urnpc  Gnrd. 
K.  B.  Howe,  11.  8.,  /i>«lr.  Pomol. 


Charlotte  M.  GUibs,  A.  M.,  lattr.  TttiiUt*, 
T^eonsrd  neenauer.  A.  B.,  B.  8.  Aai.,  1*»ir. 

(\i'l>  I'l  riituffion ,  AMHt.  in  ('':Ui<ii  f'xt. 
JIarry  O.   Allien,  B.   8.,  Imtr.  Jntwal 

Walter  L.  (Jalnes.  U.  S.,  Inntr.  Dairy  Hunh. 
\.  b\  UostafHun,  B.  8..  Aa»t.  in  HoU  Phga. 
Xclaon  W.  Hppburn,  B.  8.,  AMt.  U  DalfM 

Mannfaftunx. 
Helena  M.  Placomb,  B.  8..  AMf.  in  liimtt- 
hold  8ci. 

Nellie   K.   Ooldthwalte.    I'll.   D..  Rewetutk 

Aa»t,  iH  Uoutehold  ScL 
Arthur  Lumbrtck,  ll.  S..  AMt.  in  Crop  Pro- 
duction. 

R.  E.  BraDd.  a  8..  A««(.  in  Dairp  //««&. 
Afvloaltaral  ExpaHnMnt  fltattan  of  tha  xrMvwaltjr  af  IlUaala,  IVbstta. 

Departioeut  of  the  University  uf  IlllDois,  under  the  control  of  the  Board  of  Trutt^et. 


BTATIOM  STAFF. 


Kuffene  DaTcnport,  H.  Aoa.,  ttL.  O.,  IMr. 
C       Iloikklna.  Ph.  D..  Y.  Dir.;  Chief  in 

AgroH. 

Rtephen  A.  Forbes,  Pn.  D.t  OoiH«Jt<iHr  Sni. 

I.  .  TI.  Srnllli.  Ph.  D..  A»at.  CMef  in  Chem. 

and  Plant  li reeding. 
J.  O.  Moster,  B.  8.,  Aut.  Chief  in  8oU  Phpi*. 
J    II.  I'ettlt.  Ph.  B.,  Aut.  Chief  in  Soil 

Fertility. 

A.  P.  Gaatftfaon,  B.  8.,  A«ct.  in  Soil  Phux. 
W.  C.  Eckhardt,  B.  8..  Ami.  in  SoU  Fi  r 

tility. 

A.  N.  Hume*  M.  8.,  Aft»t.  rhirf  in  Vrup 
Production. 

0.  n.  Center.  B.  8..  Firat  Aut.  in  Crop  Pro- 

ihirtitm. 

Leonard  lleKimuer.  A.  B.,  B.  8.  AOB.,  A««/. 

in  Crop  Prn(!t:i  tfnn 
J.  v..  IleadhiiiuT.  li.  S..  rt'u/<<.  of  KtiW  Kxpt. 
Fiehln. 

.1.  1*.  Atinior.  I?.        Aitit.  in  f'fuin. 
Arthur  I.iiiuhrlek,  B.  15,,  J««<.  in  t  rap  Pro- 
duction. 

n  S.  Fisher.  B.  S.,  Ami^I.  In  S'><!!  rrrtilfttl. 
C  C.  LoKau,  B.  8.,  A«at.  in  tioil  Phyn. 

1,  B.  Ihirk.  A.  B..  Ami.  in  Chem, 

Krnest  Vnn  A  Inline.  B.  S.  Snxt.  in  Chem. 
Clfde  II.  Myers.  II.  S.,  .U«t.  in  Clntn. 

II.  W.  Hnnifortf,  B.  8..  CMef  in  Animot 
Hiiib. 

II.  8.  Grlndley.  So.  i>.,  Chitf  in  Animal 
rbrm. 

W   T   ^faoNeat,  I'H.  D.,  M.  D..  A—t.  CMef 

in  Uai:t. 

V.  W.  Gill.  B.  8..  Fir»t  Analynt  in  Antmat 

\llf)!tn.H. 

Arthur  D.  Kmmett,  B.  8.,  M.  A.,  Aa»oc.  in 
Animal  Kutrilion. 

S.  V.  Holt.  B.  S.,  .4»^/.  in  Soil  Surri  y. 
A.  W,  Ilay.'H,  B.  S„  Aait.  in  Hail  Hurrnt. 


11.  W.  Stewart.  B.  8..  Aant.  in  Soil  Bnrvey. 

H.  C.  WlH'cIcr,  A  sst.  in  S>,il  Sum  ti. 
(Gertrude  Niederman,  B.  8..  Asst.  Chem. 
K.  (t.  Smith.  B.  8.,  ABet.  Chem. 
>\  illiam  IMetrlch.  M.  S.  A..  A—t,  CMef  in 

8wine  Uuah. 
r.  D.  Hall.  M.  B.,  A99t.  Chief  in  Animal 

Ilunb. 

n.  C.  Obrecht,  B.  8.  A.,  M.  8.,  Aatoc.  la 

llorae  Bnib, 
W.  c.  Coftey,  M.  8.»  Plrt*  A«»f.  in  Sheep 

Huab. 

II  O.  AlUaon.  B.  S..  A»at.  in  Animal  Ilunh. 
Hunald  MoIntoRh.  V.  S..  Consultiny  Vil. 
W.  J.  Fra^.  r    M.  8..  Chief  in  Dairy  liaab. 
N.  W.  IIei»lMii  II.  U  8.,  Anal,  in  Dairti  M^no- 
factun-M. 

C.  C.  Ilayden.  M.  8.  A..  .l«-«t.  in  Dairy  Uunh 
Jesse  M.  Barnhart.  B.  8..  Aunt.  Chrm.  in 

Dairy  Hunb. 
R    K.  Brand,  B.  8..  Axft.  in  Dairy  Hu^f,- 

I  Walter   L.  Cainen,   B.   S.,  A»*t.  in  Itntrx 

I  Buab. 

IK  I,.  .Tmiiu's,  n    S.,    1v.<ff    itt  Dnitnt  If't'^. 
Lclloy  i>uug.  11.  8.,  .lH)it.  tn  Dairy  HumO. 
J.  C.  Blair.  M.  B.  A.,  CMef  in  Hort. 
O  8.  Watkin:*,  B.  8..  AnHt.  Chem   in  Hurt. 
C.  8.  Craodall,  M.  8.,  Chief  in  Plant  lin,d- 
ing. 

John  W.  Lloyd,  M  S.  A..  Lwr  chirf  in  n!fr, 

H.  B.  Howe,  B.  8..  Field  Aast.  in  Pvmol. 

I.  S.  Brooks.  B.  S.,  A*«f .  in  Pomoh 
T.  .1.  niirrlll.  I'Tr.  D..  T.I..  D..  H'.t. 
li.  B.  Doruer,  M.  8„  A»»t.  in  Flor. 
A.  H.  Nebrllntr*  Aa«<.  in  Flor. 

E.  W.  Bailey.  M.  S..  Asst.  in  Phiui  fh.rdlmg. 
W.  A.  Butb,  Al.  8..  Aaal.  Uort.  Chem. 
C.  E.  Durst,  B.  8..  Aaaf.  in  Oler. 
Henry  I    IMetz.  Vii.  D..  fftatiaUelon. 
<'atlierino  M.  Mcintlre,  Sec 
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0  L>y  Google 


INDIANA. 


2a 


nrDiAVA. 

School  of  Afrionltnre  of  Purdue  University,  Lafauette. 
UOVBBMINa  BOAKD. 

Board  of  Trustepw  :  Addison  C.  IlarrlH  {PkhA,  IndianapoUg ;  E.  A.  Ellsworth  {Sec), 
Lafai/eite:  J.  M.  Fowler  {TreoM.),  iM/uyctte;  UeorKe  Ade.  Brook;  Charles  Downing, 
OreemfMd;  ChM.  Ifajor,  tthetbyvittv;  J.  D.  Oliver,  8wth  Bem4;  nenrjr  A.  Mtller,  Momt' 
morrnci;  G.  A.  Jniiil«»,  liajQifettt;  A.  A.  Adnina,  Cotmmhio  dtp;  C.  U.  Dobba,  BrUge- 
port, 

COUBSKB  or  8TCDT. 


The  course  of  stady  requires  foor  jears  for  completion  and  leads  to  tho  dcKro«>  of  n.  S. 
la  agrtmlture.  There  are  alao  ahort  winter  couraea  In  axrleatture  aod  hortlcultur(>, 
dalryiiijc,  aDliiuil  hnabudry,  aod  household  eoonomlca,  and  a  tanners*  week. 


BOABO  OF  INSTRCCTION." 


Wliithrop  Ellsworth  Stone,  Ph.  D.,  LL.  D..  PreMident  of  the  UntverHty, 


John  H.  Skinner,  B.  8^  Dten;  Anfinaf  Su$- 
handry, 

Wtlllam  C.  Latta,  M.  8..  Agr.;  8upt.  of 

Farmrrif'  Inntt. 
JttiDes  Troop,  II.  8.,  Iforf.^  Ent, 
Robert  A.  Cnilff,  D.  V.  M.,  Tei.  8ek 

MUvrt  T.  Wlancko.  B.  8.  A..  Ayron. 

Utto  F.  Uoniiker.  M.  S.  A..  Dairy  Uuab. 

Rtantey  Coulter,  Vu.  D..  LL.  !>..  ^tol. 

.1.  C.  Arthur.  1>.  Sc.,  I  <-/  rhysioLand  Poth. 

I'ircjr  X.  Evans.  Ph.  I).,  ('hem. 

Knrin  S.  Ferry.  B.  8.. 

Binma  M.  McRao.  M.  A..  Kngl.  Lit. 

Thofi.  F.  Moran.  Pii.  I)..  Hi»t.,  I'olit.  Boon. 

Ilorman  Babson.  Tii.  D.,  German. 

Paulino  Marlotto-Davles.  Ph.  D.,  FrmcJb. 

.\lfrcd  M.  Kenyon.  A.  M.,  Math. 

TUoR.  C.  Alford.  A.  M.,  Math. 

Brastus  Test.  M.  8..  M.  D.,  Math. 

Of»rirjro  I..  n«>b.  rts,  A.  B..  Indun.  Kd. 

liiujumiu  11.  VValklns.  Capt..  U.  8.  A.,  Mil. 

Set.  and  Tactics;  Comdt.  of  Cadet*^ 
JntncR  H.  Ran^50In.  Ph.  D.,  Orn.  Chrm. 
Mrs.  Henrietta  W.  Calvin,  B.  S..  Household 

Beon. 

.\Ipha  1'.  .TnralRon.  M.  E..  Mech.  Dirtf. 
George  1.  t'hrlstle,  B.  8.  A,.  Agr.  tut. 


Scvfrnnc«^  Burr«c«*  8^  B.,  (Assoo.)  8aaf- 

tary  Jid. 

Carulj-u  BL  Shoemaker.  M.  8.,  (A9»oe,) 

Enyl. 

K.  U.  Mahin,  I'u.  D.,  (Amoc.)  Vhem. 
Edward  H.  DaTls.  R.  B..  (Amoc.)  Econ. 

\V.  McE.  N.vf.  P..      .  (.4<»»f.)  Farm  Mcrh. 
Wta.  W.  Smith.  B.  8.  A.,  (AmI.)  animol 
Hu»b. 

Martin  L.  Fisher,  B.  8..  (A»Ht.)  Agron. 
Charles  M.  Smith,  B.  8..  {AnM^.^  Phyn. 
Ralph  B.  Trueblood,  B.  8.,  (. Pract. 
Mvrh. 

\  R.  Middleton.  Pn.  D..  (Aimt.)  Vhem. 
John  IIel«H.  .\.  M.,  (A««^)  German. 
Chas.  II.  Beckett.  A.  B.,  {Aatit.)  Math. 
Howard  E.  Enders.  Ph.  I>.,  Inntr.  Zm,l. 
Oliver   P.    Terry.    M.    8..    M.    I)..  Imtr. 
Phyniol. 

S.  I>.  Conner.  M.  8..  Jnntr.  Agr.  Chem. 
J.  I).  JarvlH.  B.  8.  A..  Itiittr.  Dairying. 
O.  E.  Uwd.  B.  8.  A.,  limtr.  Milk  Production. 
Clare  N.  Arnett.  B.  S..  /n*fr.  Animal  tiU9b, 
Otis  Crane.  In«lr.  Poultry  llunb. 
JeRse  G.  Boyle.  B.  8..  A»Ht.  in  Hort. 
C.  E.  Crale,  M.  S',  A  .  in  AgntH. 

\\m.  M.  Hepburn,  A.  M.,  Libr. 


Agrlraltwal  BsyarisMnt  Btaiton  of  Indiana,  LafvgetU. 
Department  of  fardue  I'nlTerslty.  under  the  control  of  the  Board  of  Trust 


.STATION  HT.VKK. 


Arthur  Goes.  M.  8..  A.  C.  Dir.;  Vhrm. 
Jamra  Troop.  Bf.  8..  JSTor*.  Ent. 
J.  C.  Arthur.  D.  8r..  IM. 
J.  II.  Skinner.  B.  8.,  Chief  AHimol  Humb. 
Dept. 

A.  T.  Wlancko.  B.  8.  A.,  .iyr. 
R.  A.  Crnljf.  D.  V.  M.,  Vf  t. 
O.  F.  Hunzlker,  M.  8.  A..  Chief  Dairy  Hvsb. 
Dept. 

W.  .1.  Jones.  Jr..  M.  8..  A.  C.  State  Cht  m. 


G.  L  Christie.  B.  S.  A.,  Supt.  Agr.  E»t. 
O.  W.  Bpitser,  Ph.  O.,  Dairy  Chem, 
M.  L.  Fisher,  B.  8..  .iaaoe.  .igr. 
S.  !>.  Conner.  M.  8.,  A»90c.  State  Chem. 
F.  D.  Kern,  M.  8..  .4 moo.  Bot. 
C.  a.  Woodluiry.  M.  8..  .4««oc.  Ilort. 
J.  B.  Abbott.  M.  S.  A.,  AMI.  in  8oU  Im- 
provement. 
II.  P.  Busk.  B.  s.  A.,  AhhI.  Animal  Bunh. 
C.  O.  Cromer.  B.  8..  .l««f.  Iyr. 


*  Thin  list  doo8  not  Include  the  instructors  exclusively  engaged  in  the  schools  of  engi- 
neering, science,  and  phurmucy. 
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M   I'li.  i,  R.  S.  A..  At>Ml.  in  Ert,  VTork. 

A.  (J.  .Tr.linson.  B.  S..  .tflsl.  lint. 

B.  U.  iJ.vail.  M.  S..  AsHt.  Hurl. 
11.  |[.  MndniiR.  It.  S..  ^M«.  Fc«. 

II.        KlKor,  n.  S.  A..  A>int.  Animal  IfuxU 
U.  C.  Mills,  B.  S.,  As9t.  Dairy  Ilunb. 
O.  B.  Reed,  a  S.  A..  Ant  in  iint  Produt- 
tinn. 

V.   II.  r'rnno.   15.  S..  Aunt,  in  Ihiiry  field 
Wink. 

\\.  V.  K|)I>!p.  Ph.  I).,  Dairy  rhrm 

O.  r.  Iliiworth.  B.  S..  Vhitf  Uiputy  Ktatc 

Chrm.  (Frrt,  and  Feed'BtMff  Control), 
E.  C.   I'rntilx.  B.   8..  A*9i,  State  Chrm. 

{ Frrt.  Control  \. 

C.  W.  Bice,  B.  S.,  Ant,  Btatt  Chem,  {Frrt. 
Controt). 


j  Carloton  Cutler.  B.  8.,  Att.  8t9ie  Chem, 
'       iFrvil-atuft  Cnntrnl). 
A.  ft.  Siinimors.  B.  S..  Axut.  atatt  VIhv.. 
( Fn  tl  Htuff  Control). 
'  W.  F.  Fisher,  J  nap,  (Fert.  and  Feed  Cm- 

itroh. 
O.  8.  Roberta,  B.  S..  Jn»p.  (Fert.  «nd  Fee* 
Cuntruh. 

ThutQUS  BlUIuKs,  Aunt,  in  Flant  ('ult»n\ 
W.  P.  T4kiie.  Foreman  4n  tlort.  Dept. 

I,.  S.  \fll!s.  I'nrrmiin  in   \tir    hi  pt 

('.  F.  licnnon.  Ut  lptr  in  I  •  7 .  Ihpt. 

Henry  Waffner,  Helper   {Feed-fttuff  Vun- 

trul). 

John  WuKuer.  Hrlprr  [Ftrt.  font  rah. 
K.  A.  Rllnworth.  Nee. 
Nellie  Tnicj,  Clerk  and  Likr. 


IOWA. 

Jam  Btate  OoUtce  «f  Atrlottltun  ud  Keobule  Art*.  Ama, 
oovmumma  noAitn. 

Board  of  Education:  <iuv.  B.  F.  Cnrroil  (cx  oj^o),  Det  itoiue*;  J.  F.  Rlgj;8  (Supt 
of  Pubfte  tnatr.,  em  oficUt),  De9  Moinea;  A.  B.  Funk.  SpMt  Lake;  J.  K.  Trewln.  Cedor 

nnfil'ti :  r.  K.  Ilolbrtxik.  fhuiii  ii:  Itoger  I.*nvltt.  ("'  'Jar  FnUfi :  (\  It.  Rn'iu<in.  Imn.!* 
Cvntn  ;  T.  1>.  Foster,  Ottumira  ;  C,  T.  Schoeutgen,  Council  Vluffti;  D.  D.  Murphj-,  A'/torffr.- 
U.  T.  Baker,  Dcvenpwrt;  Herman  Knapp  {Treau.),  Amet. 


COUUKB  or  BTITDt. 

The  courses  of  study  ore  fourtiH'n,  eneh  ri*nulrln>r  four  yt'ais  for  eorophnlon,  with 
optional  flve-year  courses  in  the  division  of  onuineerlns.  leading  to  advanced  desnw. 
The  six  f<>Tir«ios  In  n^rlrulturc  (iijrronomy,  dnlryliiL*.  unim.tl  htisVtandry.  horticulture  and 
forestry,  agricultural  engineering,  and  science  aud  agriculture)  lead  to  the  desret*  of 
B.  8.  A. :  the  course  in  veterinary  science,  to  the  degree  of  D.  V.  H. ;  tbe  eourae  la 
niechanlcHl  enKliuH'rIiii:.  to  tlie  degroe  nf  II.  M  K  ;  thi^  eoune  In  civil  ♦•ticfnoorinjf.  to  tlie 
degree  of  B.  C  E. :  the  course  In  electrical  cngiuwriug,  to  the  dogr*."©  of  B.  8.  In  E.  B.: 
the  course  In  nlninff  engineering,  to  tb«  degree  of  B.  8.  In  Uln.  B. ;  the  course  la 
Ci'ramlcs,  to  the  decree  <if  B.  K.  M.  in  Or.  :  the  course  In  scifTUP  n^^  r<  lat«»d  to  tlte 
industries,  to  the  degree  of  B.  S.,  and  the  course  In  domestic  science  for  women,  to  the 
degree  of  B.  D.  R.  There  are  also  two-year  coursea  In  mining  and  clay  working,  oae- 
yn  ir  rdinsp-;  hi  (!alr\  irvjr  nnd  |)oultry  husbandry,  a  one  year  preparatory  course,  dhort 
winter  courses  In  Htixk,  corn,  and  grain  Judging,  dairying,  horticulture  and  forestry, 
agrivnltnral  engineering,  poultry,  and  domeetlc  aclence.  and  a  coune  In  agriculcural 
Joumallani. 

BAABD  OP  tXaTRPCTION. 

Uev.  Albert  Boyoton  Storms.  A.  M..  D.  D..  L.L.  D.,  Pratident;  Dean  of  the  Dtrhion  of 

Science. 


Edgar  \V.  fJtnnton.  M.  S..  LL.  I)..  />.«/i  of 

the  Junior  Colli  w  :  Math. 
Clmrh  s  F.  Curtlss.  AL  ».  A.,  i>.  Sc.,  Drun 

JHr.  Aftr. 

Hon.  .Itiniw  Wilson.  M.  S.  A.,  l.rt  t.  in  Apr. 

(!en.  .lame.'s  K,  I.iuenln.  Mil.  Sri. 

Aifre«l  A.  Bennett,  M.  S.,  Chun. 

Lou  la  11.  Pammel.  B.  Aoa.,  M.  8.,  I'n.  I)., 

lltit..  til  n.  Hart. 
Fletcher  Uritcs.  I'll.  B..  A.  .M.,  ilod.  I.an<i. 
Louis  B.  Spinney.  B.  M.  R,  M.  8.,  Fhyft', 

IJhnn  itiatinij  Fiujii). 
Alviu  B.  Noble,  B.  I'u.,  Uht.t.,  Lit. 


rhiiK.  II.  .Stiinge,  I>.  V.  M..  Dran  ZMr.  of 
Vet.  Med.;  Vet.  Med..  Suryrry. 

Henry  E.  Summers.  B.  8..  Zool. 

Uoliert  E.  Buchanan,  M.  S.,  tim.  Rart. 

II.  U.  Dykstra.  I).  V.  .M..  .lH»it..  Obittrtnr-. 

diaries  A.  Scolt.  B.  S.  A.,   (.l««<»c.  •  For. 

.Martin  MorteuKen.  B.  S.  (.Iamoc. )  Dairti- 
tog;  Artg.  Head  of  Ihiiiy  Ihpt. 

Orange  II.  Cessna,  A.  M.,  1>.  l>.,  HM.„ 

Willard  .1.  Kennedy.  B.  S.  A..  Animal  IN*^' 
Artliur  MncMurray,  B.  A.,  M.  O,,  PiAHc 

Speaking. 


IOWA. 


25 


Sybil  UDtacr.  B.  8..  (Attt.)  Pmblio  8pcak- 

Wm  H.  Stpvrnson,  A.  B..  It.  S.  A..  SoU«. 
J,  Browoiee  iJaTldsoD,  B.      is  M.  K.»  Agr, 
Emffin. 

Hponcer  A.  Beat  h.  B.  S.  A.,  M.  8.,  F.  Dean 

Div.  Agr.:  Ilnrt. 
Itraiamln  H.  nihbard.  B.  Aon..  Ph.  IK, 

Bcon.,  PnUt.  ttrl. 
Mn.  Alice  OynM-Feiilin;;.  B.  8..  f)om.  Eron. 
Maria  M.  Ro1i«Hii.  B.  L..  (.Umoc.)  Math  : 

y.  hran  uf  Junior  CoHri/r. 
Arthur  T.  Erwln,  B.  8.,  M.  S.  A..  (Amoo.) 

Ifort. 

F '-t.i  A.  I'laccwa.v.  B.  S.,  (A««ofJ  Chein. 
Wiofred  F.  Coover.  A.  M..  (.4«»»«c.)  C/irm. 
Wasme  Dlnsmore.  B.  8.  A.,  (.l*«or.)  .4n{- 
lluxb. 

W.  W.  Dlmook.  D.  V.  M.,  (Amoc.)  Vet.  Med. 
Olid  RcMrarrh. 

Wm.  n.  ivw.  B.  s.  A..  (A*9t.)  Anintal  Bvh. 

Vina  K.  <Mark.  I.ibr. 
Ilermnn  Knapp.  B.  S.  A.,  HctjiHtrar. 
KliKalteth  Maolean,  M.  Dl..  (.U*or.)  Engl. 
JoM'ph  K.  r.iithrlo,  M.  .S..   (.Usf.t  Zoo/. 
Krnpst  A.  Patti'tiRlll,  B.  S..  (AhhI.)  Moth. 
Jiill.i  <  olpUtH.  A.  M.,  (  U«/.)  J/fi//i. 
Ix>«Hh  B.  Srhmldt.  A.  M..  (A««r.)  //ivf 
A.  II.   Ilofrtnan.  A.   M.,  B.  S.   in   i:.  K.. 

W.  B.  AmI.THon.  M.  8..  Pii.  D..  (  U«r)  PhyH. 
Lulu  fJrav«»s,   B.   Kl).  /iom.  Ecnn. 

•  5.  T.  (Jiitlii  i.-.  B.  S.  A..  (.!«*/.)  lUiiryinq. 
11.  H  M'n|.h.\.  I>.  V.  M.,  (.4«flr.)  IVf.  Mid. 
II.  K.  Ilimls,  B.  H..  n.  V.  M..  Vvt. 

J/<  r/..  Hurijrry. 
Jiilln  R.  V.nulx.  A.  \I  .  A-'n*;/. 
iKjra  <J.  Tonipklu«,  A.  M..  (.U*f. )  £119/. 
J.  E.  Brlndloj.  A.  M..  (Atmt.^  Ketm.  BH. 
ffarrj      Bell.  B.  H.  A..  (  l««f.)  Farm  Cnnn*. 
II.  W.  Crossloy.  B.  S.  A.,  (  li^f. »  Farm  Cmpn. 
Ira  <}.  M«  Beth,  M.  S.  A.,  (  l«*f.)  Kof/  Hart. 
Alexander   S.   Thompson,   Dir.  of  Jfiuiic; 

Piano,  Pipr  Oi(j>in,  Voire'. 
Mrs.  Clara  D.  Thompaon.  F.  Dir.  of  Mutief 

In»tf.   Voire,  Piano,  Orrmn. 
l/iulne    IVters.    A.     M..     Inatr.  German, 

S'ltanish. 

W   It    If  i vrnoTid.  B.  A.,  fnittr.  En{/1. 
Laura    1         rl  ,  B.  H.,  Initr.  Chcm. 
Orin  L.  KIpp.  B.  8..  /«*rr.  Cfc*?»i. 

i:.  Bartholomew.  M.  S..  Inatr.  Ent. 
Kthyl  Ossna.  B.  S..  Inntr.  IliMt. 
M,  \V.  I*onen.  B.  S.  ix  K.  E.,  Iimtr.  Phf/n. 
WuM  Camplicll.  B.  S..  In»tr.  Pom.  Econ. 
Aku*'^  (}.  Mofiher.  B.  S..  /jM/r.  Math. 
CiPorRe  R.  MacHIno,  A.  B..  /nxfr.  £ni;7. 
InKeborR  Lomnien,  A.  B.,  M.  L.,  Inttr. 
Qerman. 

Lola  Stephenn,  B.  8.*  tnatr.  Chtm. 

r.  V,  Oregorar*  Inttr,  Agr.  JonmaUum. 

Agricultural 

l**rty  O.  Dolden.  M.  8.,  B.  Pd..  Supt, 
Ashley  Van  Storm.  Pa.  B.«  <n  eXMfipe.o/ 
Btamdary  JSch»ol». 


UoKer  8.  Macklntoab.  B.  Agr..  /n«fr.  i/ar<. 
A.  N.  Ctaadsey,  Jn»tr.  Doiryimj. 
Anna  Flemlnu.  B.  S.,  Inntr.  Math. 
Grace  I.  Norton,  B.  A..  ln»tr.  Oerman. 
Ward  M.  Jones,  B.  C.  E.,  /iwfr.  JVofh. 
Marie  Zimmerman,  A.  B..  Inatr.  (Irrman. 
Mrs.  Mary  P.  Falrlield.  A.  B..  Inntr.  French. 
Mn.  Daisy  A.  Arvllle.  A.  B.,  Inntr.  Spanish, 
French. 

Mary  M.  Morris,  l  a.  B.,  Inntr.  Emjl. 
WlnlfwHl  Tilden.  B.  A  .  IHr.  Phyi*.  Vulture. 
Kstelle  D.  Fujcel.  B    .\  .  M.  8..  /Mir.  Bot. 
C.'jrrle  Walters.  B.  A.,  Inntr.  Hint. 
K.   W.   Hamilton.    B.   8.   A.,   ln«tr.  Agr. 
I'iKlhi. 

V.  L.  Odell.  Inatr.  Dairyinn. 
.Joseph  F.  Barker,  M.  8.  A..  Inatr.  Hoila. 
William  Kunerth.  A    1$.  In.'^tr.  Phtit. 
Helen  F.  Smith.  A.  B..  Inatr.  Math. 
Krederlea  V.  Shnttuek,  A.  B..  Inatr.  Public 

fipi  akin*). 
ItuMi  B.  JJafronl.  B.  L..  InnJr.  EnuL 
K.  N.  Went  worth.  M.  8.  A.,  Inatr.  Animal 

UUHb. 

('has.  I...  Mundhenk.  Dir.  Band;  Inttr. 
Ilraaa  limtrumenta. 

Ilarrlette  KelloiEK*  A.  II..  Cnrater  of  Her- 
barium. 

(Jeorjre  Mitrhell,  Farm  Foreman. 

W.  .\.  Lippincott,  A.  B.,  Poultrtiman. 

c.  ().  Alexander,  B.  H.  E.,  Inutr.  Agr. 

E  nil  in. 

Roy  K.  Smith,  B.  8.  A.,  Inatr.  Snil.i. 

K.  V.  Crlflucs.  B.  M.  K.,  B.  8.  IN  £.  E.,  Inttr. 

Math. 

Francis  W.  Dlckejr.  M.  A.,  Inttr.  Bcon.  ond 

Pol  it  H'-t. 

I.  cUa  I'urdy.  Inatr.  Pom.  Econ. 
Archibald  i<eitch.  B.  B.  A..  A»tt  In  Animat 

llufh  :  Supt    of  Dairu  Firm 
J.  11.  (Jordon,  B.  8,  .\.,  Aaat  in  Hairy  liact. 
Florence  A.  AroMtroag,  PH.  B.,  Aa«l.  in 

Enijl. 

Je»s<>  M<-K«en,  B.  8.,  Anat.  in  Vhcm. 
Rophie  Hands.  B.  8..  Attt.  i»  Chem. 

Royal  K.  .L-fTs.  M.  8.  A..  .l*-»f   in  Hf>t 

t'arolyn  c;rim.sl)y,  B.  A.,  Rcjcrcnce  Libr. 

Robina  Rae.  Agr.  Ubr. 

V.-rn  Dixon.  B.  8..  Aaat  Libr 

J>.  W .  Hylve.ster.  .Aaat.  In  Agr.  Engin. 

r.  r.  F«i\vler.  B.  8..  AmhI.  in  Vhem, 

Nellie  Nnylor,  I!.        Aaat.  in  Vhrm. 

Charles  .Miiriay.  U.  I'Kh..  Atit.  in  Hart. 

II.  E.  Ewlnc.  M.  A..  Aaat.  in  Zool 

J.  R.  ("nmpbell,  B.  8.  A..  Aaat.  in  Bot. 
Henry  Ness,  B.  8.  A..  M.  S.,  A  Mat.  in  Zool. 
John  P.  Watson.  Phya.  Dir. 
Marjfart't  Forjji'us.  .\.  B..  Libr  Cntnlnnuer. 
Mi'IlJe  M.  Smith.  .!«»(.  Libr.  Vatutoyucr. 
George  Judisch,  Lcr(.  in  Phtsrm.  • 
John  Reardon,  Oard. 

BsteDslon. 

.\.  R.  Snyder,  B,  8.  A.,  Sottt. 

Ralph  K.  BII>-..  1;    S.  A..  A>rn,n,J  liu-J, 
L.  E.  Troeger.  B.  8.       Attt.  Animal  Uuab. 
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Bdlth  0.  Chartton,  Dom.  Set. 
Neal<'  S.  Knowks,   \KHt.  in  Dom.  Bci. 
Q,  B.  BUSS,  B.  &.  A.,  Hort, 
II.  F.  Lulck,  B.  S.  A.,  D^'ytng. 
C.  n.  Bush,  B.  B.  A.,  DalriftiiO. 


J.  W.  Merrill.  DalriHnff  (U<tr»h  Tetfi. 

]\.  P.  Il'iitoii,  Ddiiinni;  iM'iixU  /''"fi. 
William  McArtliur,  in  charge  Junior  Com 
Show  Wot*. 


lam  AflAoltezal  SxpariaMat  8tatlm,  Amea. 

Dapartnent  of  Ivwn  State  Collega  of  Agriculture  and  MmHumlc  Arts,  under  tt»  oonlml 

of  tbe  Board  of  Tniateea, 


STATION  STAFF. 


C.  F.  rurtlBs.  M.  8.  A.,  D.  8.,  Dir. 

W.  J.  Kennody,  B.  8.  A.,  V.  Dir.;  Animal 

HUMb. 

8.  A.  Beach,  B.  S.  A..  M.  8.,  Hort. 
L.  n.  Pammcl.  M.  8..  I'll.  D..  Dot. 
U.  E.  Siimmors.  B.  S..  Ent. 
C.  n.  Stanse.  D.  V.  M..  Vrt. 
W.  II.  Stevonson,  A.  B..  B.  8.  A..  Boils. 
I.  (i.  MeBeth»  U.  8.  A.,  Espt.  in  Sod 
Jiact. 

8.  U  Jodldl.  I*n  D..  Kxpl.  in  Soil*. 

.1.  B.  DnridHon.  B.  8.  in  M.  B.»  Apr.  Bttffin. 

C.  A.  Scott,  B.  8.  .\..  For. 

Martin  Mortennon,  B.  8.  A..  /)(ifryi»0. 

H.  E.  Buchanan,  Pii.  l\.  liuvt. 

J.  II.  (Jordoii,  .l««f.  Dairu  Hurt. 

K.  B.  Little,  M.  8.  A.,  Hurt. 

Laurens  Greene,  M.  B.  A,  Aut.  Sort. 


L.  r.  Burnett.*  M.  8.  A.,  Attt,  in  Fartn 

Cropn:  in  rharffc  of  PUtnt  Breeding. 
M.  L.  KInK.  B.  M.  E..  Frpt.  in  .Asjr.  Enffin. 
A.  Li'ltcb,  B.  S.  A.,  Asst.  Animal  Un9h. 

E.  N.  Wcntworth,  M.  8.  A.,  Asst.  Animal 

II.  H.  Klld<>e.  B.  8.  A.,  An»t.  Animal  Umtb. 

A.  A.  WcllH,  B.  8..  A9»t.  Egpt.  im  80tU. 
Ilarrlcftp  Kcllogs.  -\.  M..  Aaat.  Bot. 

(  harlotte  Al.  King,  Aaat.  Bot. 
n.  L.  Webster.  A.  B.,  .4ssf.  Bnt. 
Stella  V.  Ilartzell.  .\.  M.,  Aaat.  Chem. 

B.  A.  MadRon,  B.  8.  A..  A9at.  Chem. 
T.  J.  Maney,  .lisst  Chom. 

I.  II.  Alltaott,  Jr.»  4aft.  M  Plant  Jisfrtidiic* 
tfoft. 

C.  V.  Oregori,  BmOetln  Bdilor, 

F.  E.  Colbnm,  Photog. 


KAWUUk 


bnaas  BUta  Affriaultntal  OoUago.  Monhotton. 


aOVEkNINO  QMARD. 


Board  of  Roi;entfi :  W.  E.  Blackburn  (/"r**  >.  Anthon}/:  .T.  O.  Tull<.«s  d  .  Prca.),  Sedan; 
liklwin  Taylor,  EdtcartlHvillc ;  .\rthur  Copper,  Tupcka;  W.  A.  llarritt,  Lawrence;  A.  L. 
S|ionaler«  Butohinton;  H.  J.  Watera         ea  ojfMo),  Momhat^n. 


COUaSKli  or  STLOT. 


There  are  tUrteen  fii>ar>]rear  couraes  of  atudy,  via :  Agronomj,  animal  hoabandry.  dairy 

huabandry.  poultry  husbandry.  hortU-ulttirc  :ind'  forestry,  mechanical  englneerln::. 
trical  euislneerlnij;.  ciTil  eu^jioeering.  nrchttecrure,  printini;,  domeHilc  Hcieuce  and  art, 
general  aclence  tB,  8.),  and  veterinary  aclenfc  (D.  V.  M.>;  postKraduate  couraea:  live 
short  courisos — domestic  srienfo.  rrntiirln'^  tn-n  terms  of  twelve  weekf* :  farmers'  courses. 
requirlDK  Iwo  wmtej-  terms  of  ton  wi-eks  each  ;  summer  domestic  aclence  course  for 
teachera;  alz  weeka*  aummer  school  In  agriculture  for  teachera;  n  dairy  conraa,  two 
terma  of  ten  weeka  each:  a  one^year  preparatory  courae,  and  a  tarmera*  weelt. 


BOABD  OF  isnrntimoN. 


Henry  J.  Waters,  B.  8.  A.,  J*resMe»t. 


.Tohn  D.  Walters,  D.  A..  Archi.  and  Driiir. 
Julius  T.  Wllliird.  D.  Sr..  Chrni. 
Edw.  H.  Wrh^tri  .  r.  .\.;u  .  .M,  8..  Dton  Agr 
Benj.  L.  Uenhrk,  I'll.  M..  Mnlh. 
BenJ.  F.  Eyer.  B.  8.,  Eln  t.  Enr/in. 
Herbert  F.  Koberts,  A   TV.  M   S  .  /i'-r 
Wm.  A.  McKeevcr,  A.  M  ,  I'u   M..  rhiloH. 

*In  cooperation  with  the 


Edmund  B.  McOormtck.  8.  B.  tn  M.  E.. 
Ii"ni  iferh.  Arts;  Jfeck.  Sngtn.;  8i$pt. 

of  Shopa. 

.\lbert    lUckena,    M.    8..    Hort.;    supt  ./ 

Oi  tiiiiiift  :  .^t'lti  rvr<  >trr. 
("Inrk  M.  Brink,  A,  M.,  Pa.  P.,  Dean  Set,; 
Emii. 

.  S.  Department  of  Agriculture. 
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Albert  M.   Ten   Eyck.   B.  Aqu,,  M. 
Affron. ;  Farm  8upt. 

Kniph  H.  Trlcp.  A.  M..  firte*. 

Joitas  K.  KnmiiK'.vor.  A.  M.,  EcoH. 

John  V.  CortPlyou.  A.  M..  Ph.  D.,  Oermoii. 

0\ot  Valloy.  n.  M.,  i/iixk. 

L  E.  Cunrad.  il.  S..  Ciiil  Engin. 

Francis  8.  8clio*'nlphpr.  M.  R.  A..  I>.  V.  S.. 

M.  D..  Vet.  tiii. 
Rulnnd  J.  Kinzor.  li.  S.  A..  Animal  HH»b, 
Walter  K.  King.  M.  A.,  /iar/. 
T.  J.  lleadlw.  I'n.  D.,  Ent. 
Jo<ibua  I>.  Ulokinan.  ^'M/>^.  of  Print. 
C'harleg  11.  Bolto.  Lieut..  V.  S.  A.,  Mil.  Sci. 
John  r.  Krndall.  It.  S..  Dairy  Bus^. 
John  O.  HatniltoD.  11.  S.,  PAj/m. 
Mrs,  Mnry  P.  Van  ZiU>.  />rfin  «^  Women. 
M«rgu«rite  E.  Barbour.  />/r.  rhyn.  TraMng, 
Antonottn  Itockor.  Siipt.  Pom.  .Art. 
Robt.  J.  Barnett,  B.       iA$8t.)  Math. 
Jacob  Lund,  If.  8.,  Bupt,  Beat  and  Power 

Drpt. 

Margaret  HutierlJeld,  Sec. 

Audrey  A.  Ptotter»  B.  8.*  (AmI.)  Mteh. 

F.mjin. 

It.  H.  Uruvvn.  IS.  M..  B.  8.,  (.I««f.)  Mumv. 
Estella  Boot.  [.\HHt.)  Enyl. 
noorL'f>  A.  Dean.  M.  f«  .  (Aaat.)  Ent. 
Wm.  11.  AudrewR.  A.  U..  (.4««f.)  Math. 
Robert  K.  KaKtman.  M.  8.  A..  (A>int.)  For. 
Inland  E.  Call.  B.  S.  A..  iAsaf  f  Suilx. 
Frank  t'..  Klnc.  B.  8.,  (.4«»f.)  .tnim<;I  J^H«{t. 
Wllmcr  E.  Davis.  B.  S..  (AitHU}  Bot. 
Ada  Rice.  B   S  .  ItiMtr.  Engl. 
Ella  Weeks.  A.  B..  /M«tr.  />/aif. 
Daisy  ZeinlUKer.  B.  A.,  Vnj^rr.  Jfol*. 
Lronard  \V.  Ooss.  !>   V.  M..  Instr.  Vet,  Mot. 
I'la  M.  Dow.  B.  8..  Inntr.  Dom.  Hoi. 
Tbra.  n.  Scheffer,  M.  A.,  tnatr.  Boot, 
Ifrrhrrf  FI-.  Kins?,  M.  A..  7r?»fr.  Chrm. 
Jchn  B.  WUelan,  M.  A.,  Instr.  Vhcm. 
Oertrudc  Barnea,  L<5r. 

Kntr  T!nk«\v.  .l/c«/.  /,(ftr. 

Florence  Warner,  A.  B.,  JAbr. 

J«mle  Gultck,  AMf.  Xrll^r. 

Mary  Mud^p.  n.  8..  i.ihr. 

Win.  L.  llou.se.  Foreman  Varpentrr  Shop. 

liOiifai  Wabnlti,  For^ma*  Mack.  Bhop. 

Amtn       R.   BIdenour,   B.   8.,  Foreman 

F'lMHitri/. 

Barl<>  B.  Mllltard,  FoiriN«rf»  Blacktm. 

Inn  E.  llolroyd.  B  8..  !»«f  in  Math.  Drpt. 

E.  Cbaac,  Asst.  in  Hint.  Dept. 
Ina  F.  CowiM,  B.  8.,  Aoitt.  fit  Dom.  Arf. 
Earl  N.  Rodell.  B.  8.,  .\>t.ft.  In  Pi  hit 
Hoy  A.  8«aton.  B.  H.,  A»st.  in  Mtvh.  Enyin. 
II.  Francis  Ahearb,  If.  8.,  Atnt.  in  Ffor. 
J.  C.  dnualnKham,  B.  8.,  Am(.  la  Bort 


(jertrude  Stump,  U.  8.,  Aut.  in  Dom.  Art. 
Ethel  Blerly,  AaBt.  in  Dom.  Art. 

J.  T.  Parker,  Aunt,  in  Woo'lir-u  k. 
A.  E.  White,  M.  8..  Aii9t.  Ut  Matli, 
v..  O.  Metnccr.  M.  A.,  Ant.  la  Oerman. 
Burton  RoRcra,  D.  V.  M.,  Aunt,  in  Vet.  Bok 
Clara  Willis,  Asst.  in  Dom.  Bci. 
IIuRli  OBver.  Aii»t.  In  Beat  and  Power  Dept. 
Charlaine  Furley.  B.  A.,  Axnt.  in  Engl. 
Jessie  Reynolds.  A.  B..  As»t.  in  Biot, 
a  XV.  Mc<iurrab.  A.  M..  .Aa»t.  in  Bath, 
MadKP  Kay.  8.  B.,  Amtt.  in  Math. 
('.  A.  Jackson.  B.  8.,  Aunt,  in  Math. 
Annette  Leonard.  A.  B.,  .Aunt,  in  Engl, 
W  ra.  C.  Lane,  B.  8..  Asttt.  in  Elect.  1?«0(M. 
Lnuls  H.  Bead.  A.  B..  AmbL  in  Enyl. 
Flora  C.  KniKht.  A.  B..  Antt.  in  Engl. 
Grace  II.  Woodward.  A^.^tt.  in  Dom.  8eL 
Margaret  Mack,  Aunt,  in  II int.  Dept. 
D    O.  8tone,  B.  8.,  r.  E.,  Anat.  in  Civil 
Enyin. 

K.   V.  Johnston,  A.  B.,  A««t.  in  PmbUo 

Speaking. 
Anna  Monroe,  B.  8.,  Asnt.  in  Hot. 
Donn  11.  It.tK".  A.  M.,  Asst.  in  Hot. 
VhuI  W.  tiialT,  li.  8.,  AkmI.  in  Hot. 
Kirk  H.  I^)Kan.  B.  8.,  Asut.  in  Phya. 
r.  A.  A.  rtt.  B.  8..  in  Chmt. 

Allen  (i.  Phillips.  B.  S.,  A>i»t.  in  Poultry 

Uuab. 

A.  B.  Nystrom,  B.  8..  .iast.  in  nninr  Ifu.^h. 

A.  Mlyawakl,  M.  S.,  AmI.  in  Expt.  Dairyiny. 

J.  B.  Parker,  U.  A.,  Amt.  in  Ent. 

.\nna  Gordon.  A   R..  Axft.  in  //f^»f. 

Elizabeth  rutnam.  Aunt,  in  Draic. 

J.  R.  Jeaness,  B.  8.,  A««f.  In  Flkyt. 

Bertha  M.  Johnston.  in  Dom.  Bci. 

Harrison  E.  I'orter.  B.  8.,  A>t»t.  in  Math. 

Alexander  Editar.  Berdaman. 

L.  I).  Busbnell.  B.  8  .   l<ftf  f„  paet. 

U.  C.  Wiley,  B.  8.,  Aunt,  in  L'hem. 

John  B.  Bmltli,  B.  8..  Aoat.  in  Bot. 

K.  W.  Sfouder.  D.  V.  M..  Aast.  Vet. 

li.  C.  Thompson,  B.  8..  A*at.  in  Chem. 

I'orter  J.  Newman,  B.  8..  A««t.  in  Chem. 

Thomas  0.  Patersoa,  B.  8.  IN  AOft.,  AO*t. 
in  Aaitnal  Uimb. 

R.  H.  Wilson.  D.  V.  U.,  Asst.  in  Boot. 

rharles  Doryland.  B.  8..  Aunt,  in  Hoila. 

Helen  Huse,  B.  8.,  Asst.  in  Dom.  Sci. 

K.  P.  Kubln.  D.  V.  M..  Burgeon,  Vet.  Dept. 

Turner  K.  II.  Wti;:tit.  B.  8.  IN  AOB.«  Aeot. 
in  Animal  yutrition. 

Annie  B.  Llndsey.  Assf.  In  Dom.  Bet. 

I'.  I  tha  Donaldson.  Asnt.  in  Dom,  Art. 
IKE.  i'etty.  Asst.  In  Math. 

Bertha  Blaby,  Asst.  lit  Math.  Dept. 
I  Floyd  Iloward,  Farm  Foreman. 


Farmers'  Institntes  and  Aitricultnral  Bxtenston. 

John  U.  Miller,.  A.  M.,  Supt.  |  C.  II.  lliaman.  B.  8.,  Dairying. 

Geonce  C.  Wheeler,  B.  8..  Farm  Manafir-     W.  8.  Genrbart.  B.  8.       C.  E.,  Bighway 

meut.  r.miin. 
V.  B.  Crabtree,  Farm  Manoycment.  i  l-'ranci-s  Brown,  B.  8..  Dom.  Sci. 

C.  V.  BolBlii8«r,  B.  8.,  Bort.  I  J.  B.  Brodt,  B.  8.,  Stv. 
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S*nsas  Affrlealtnral  Experiment  Station,  MauhaHan. 

Department  of  Kansas  8tate  Agricultural  Colleget  under  tbe  control  of  tbe  Bnanl  of 

Begontg, 

STATION  STArr. 


K.  IT.  Wottstpr.  R.  Ar.n.,  M.  S..  Otr. 
J.  T.  WlUrtrd,  D.  Sc.,  \\  Dir.:  Vhem. 
n.  K.  Roberts.  A.  B.,  H.  8.,  Bat. 
Alliert  rH«  kpn«.  M.  S..  Ilort. 
A.  M.  Ten  Kyck.  U.  Aua.,  M.  S.,  Aar'm. 
F.  S.  Srhoenleber,  M.  8.  A.,  1).  V.  8.,  IL  D., 
r-  f. 

R.  J.  Kiuzer.  B.  S.  A..  Animal  IlmtO. 

T.  J.  Tleadlee,  Ph.  P..  Ent. 

W.  E.  KliiK.  M.  A..  liHct. 

J.  C.  Kendall.  B.  8.,  Dairy  JIusb. 

L.  E.  Call,  B.  8.  A.,  A»»t.  Atfron. 

Ohns.  Dorylnnd.  H,  S  .  in  S'oi'f*. 

C  W.  Nufih,  U.  8.,  ^U«/.  Crofis. 

P.  O.  KtBff,  B.  8.  lit  AOS.,  ^Mf:  j4«HiM«rl 

T.  a.  rateraon,  R.  S.  jx  Aou.,  Jnimol 

T.   li    n.  Wright.  B.  8.  Ill  AdR.,  Aaaf. 

.Inimal  \utrition. 
Ales.  E<dgar,  Ferdamim. 
Ifa  D.  Hushnell.  B.  8..  .t^f,  Itact. 
R.  II.  WllKon.  It.  V.  M..  Atst,  Bad. 
W.  E.  THlvl««  B.  B.«  A««t.  Mot. 
Anna  Monroe,  B.  8.,  AMf.  0ot. 


I),  n.  Rose.  A.  M..  .t»j»f.  «flr 

O.  O.  Swanaon,  M.  Auit..  An^t.  Chem, 

R.  O.  Thompaon.  B.  8.,  Ant.  Chrm. 

U.       AVUfv.  B.  S..  .t*«r  fVtrw. 

A.  Ml>'uwakl,  M.  8..  Dnirymam. 

A.  G.  Pbltllps.  B.  8.  A..  />oii»ffvmaii. 

\V.  A.  I.:mili,   {Mst.  Vutillrymnn. 

a.  A.  piun,  M.  S..  £,'111. 

T.  n.  flcheffer,  A.  M..  A»9i.  tSnU 

J.  B.  I'lirker,  M.  A..  Aitnt.  Enf. 

llurrjr  1*.  t^vaiia,  B.  8.  A..  AMitU  Hut. 

n.  VL  Eastman.  M.  8.  A.,  A9»t.  Hort. 

J.  r,  runninKham.  B.  S.,  Aunt.  Hwt. 

K.  F.  Kubin,  L>.  V.  M.,  ^n*!.  Krt. 

P.  M.  Ilajres,  D.  V.  M.,  Awtt.  Vrt. 

Ceo.    K.   Iloldpr.   Asitt.   .'^'l//<^  Fori  Btf» 

Brunch  Krpt.  Sia.,  Huya. 
3.  A.  Mllham.  B.  8..  Asaff.  Animat  Jfart.. 

Fort  Ifinm  Unmch  Krjti.  Uta.,  //n//«. 
C.  C.  CuQDittxIiam.  B.  S..  A*»t.  Agro*.,  Fort 

ffaifg  Branch  K<rpt.  fsta.,  Hayi*. 
A.  I,,  nallsted."  B.  S..  Anxt.  in  Dm  Farix 

ing.  Fort  Hapn  Branch  Expt.  Sta.^  i/«jiM. 
niram  R.  Beed.*  B.  8..  Bapt.  Oardca  Cltjr 

Branch  JSxpi.  8ta„  Onrden  Clly. 


KENTUCKY. 
Tlie  State  Vnlversity,  Lexington. 

OOTKftKINO  aOABD. 

Board  of  Tnistoos  :  Gov.  .\ucustU8  K.  Willson  irx  nfflcin) ,  Frankfort;  Iiowls  T.  K<lf 
l.n,»  Frankfort;  .1.  G.  Irabbe  iHupt.  of  I'ubUv  inotr..  ex  olticio\ .  Frankfort ;  R.  »\  StolU* 
Lcsiuf/ton  :  Cnsslus  M.  C\ny,  Paris;  Robf.  L.  Stout,  VrritaiUcii :  R.  N.  \Vatb»«n,  Lrhanon: 
B.  M.  Brooks,  slaui/litcrrille ;  V.  \.  Hopkins.  I'tcntunhurtj ;  Tba.s.  B.  NIcIioIb,*  LcTin<]ton  : 
,1.  K.  ratlorsoti*  u't  offlrio\.  L< xin>itnn  ;  T.  Carpi'ntor.  Srotttvilh' ;  11.  S.  Barker.  Loai»- 
riUe;  W.  II.  i'ox.  Uaifavillc;  D.  V.  »mltb,  Catlis :  C.  B.  Terrell.  Bedford;  il.  OtTtn. 
JTrn/iet',*  L.  L.  Walker,  Lanea*tcr.* 


COrRHBS  OF  8Tl'DY. 


Thp  followinu  four-year  roursos  of  study  aro  offerod :  Acrlculluro  t  B.  S.  Apr.i: 
Bclontlflc,  Industrial  chiMiiistry.  and  donifstic  sclcnot*  ( B.  S. )  ;  two  rlassloal  coawe* 
(A.  H  >;  ini-rliank-nl  «'nt:lii«-iTlui;  ( B.  M.  K.  •  :  civil  onuin- 'liti-  <n  t''  K.  >  :  minln;: 
IflurorinK  (B.  K.  M.  »:  two  coursi-s  lu  t  ducation  (B.  S.  Kd.  and  B.  .\  lid..  n-siHTtiv.'lx  t  : 
Ihreo-year  preparatory  course;  two-year  courae  and  «bort  winter  coun<o  in  ayricultun- : 
tltrcf'-ycar  rourm<s  in  law.  two-year  ooiir<(!<  In  rural  and  highway  engineering,  and  miniof 
euKineiTlug,  OQd  u  8burt  cuurc><.>  fur  uiiuorii. 


BOARD  ear  iHsmvcvton. 


Jamea  K,  Patteraon.  Ph.  D.,  LL.        Preatdtnt;  Uefaphyakf,  HMorg,  and  Fatttkat 

Economy. 


.TampH  G.  White,  A.  M.,  T.  Pre*.;  Math.. 

Attron. 

Clarence  W.  Matthews.  B.  8.,  Dean  of  A;;r. 

CoUrgc;  .ig>.   ■f'n  t..  ii<,t.;  Sir. 
J.  J.  Hooper.  M.  8.  A..  A  nimal  JIutb. 
Franklin  E.  Tuttle.  Ph.  D.,  Chem, 


Kalph  N    Maxson.  IMl.  P.,  Chem. 

George  Itoberlti,  M.  H..  .Ayron. 

Arthur  H.  Hlller.  A.  M..  Dean  of  Colkit* 

of  AtlM  iind  S.  i  :  Tout  .  F.nt  ,  (ieol 
Alexander   8t.   Cluir  MacKensle.  A.  M.* 

Engl.,  Logic. 


•  Id  cooperation  with  the  IT.  8.  Department  of  Agriculture. 
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Hcny  L.  Pence,  M.  S.,  Phyt. 

Jotepli  W.  Pryor,  M.  D.,  Anat,  and  PhufM.: 

s'li  rornn. 

Alfred  C.  Z^'inbrod,  A.  M.,  French,  Oerman. 
Walter  B.  Bow^  U.  &,  H.  C.  IS.,  CivU 

Enpin 

Louis  I  ".  8now,  I'u.       Dtan  i'oihye  of  Ed. 

J.  T.  C.  N<i«,  A.  M.,  {Auoe,)  E4, 

Philip   W.    i-orbdsler.         C.  E.,  Lieut., 

U.  S.  A..        iSci.;  Cem4t. 
Mn,  Florence  O.  Stout,  Fhye.  Dir.  and 

W.  Walter  U.  MusUine,  B.  S..  />ir. 
/or  JTen. 

W.  K.  Pnttrraon.  A.  M..  Prin.  nj  Academy. 
C.  U.  Melcher,  A.  M,.  LL.  li.,  (A*»oc.) 

French,  Oerman, 
J.  M.  r>avls.  ».  S..  A.  M  ,  f  t*»or»  JfolA. 
Will.  H.  Webb.  M.  S.  (A»8t.)  Phya. 
Jaa.  B.  Tutblll.  1>h.  D.,  (^mI.)  Biai,!  Beon. 


W.  J.  Carrel,  B.  S.,  C  E..  (^Mt.)  CivU 
Entftn. 

iHubella  W.  Marshall,  A.  iv.  Inntr.  Dom.  8c4. 
Sue  I).  McCaon,  M.  8..  Inatr.  ZooL,  Knt. 
Lloyd  C.  Duilttle.  Pa.  D..  Intfr.  Ch^m. 
Fltznbeth  S   Klnkoad.  Lrrt  on  Fnffl.  Hi. 
sUtred  II.  Gilbert,  B.      Aunt.  in.  Uot.  JJort. 
Ilarrjr  Eeiex,  A.  B.,  Astt.  in  <7jk<m. 
Bobi  rt  i\  Torrr^ll.  B.  C.  B.«  Ae«t.  In  Aural 

and  Uighicay  Eafftn, 
E.  L.  Bece,  C.  E..  Ami.  to  Jfo^Jh. 
11.  H.  L>ownlng.  B  <'  K  .  1'«f  in  Math, 
E.  F.  Farqubar,  A.  M..  A'ntf/. 
C.  B.  Bgelhoff.  A.  B..  Ant  to  JSTIal. 
.\.  (J.  McOn'gor,  Ai>nt.  in  Arnrtrwj/. 
Knox  Jamliiun,  B.  H.,  Atat.  in  Academy* 
W.  8.  Hamilton,  A.  B.,  A»9t.  to  AoadeeHr* 
E.  L.  !Inrr1<?(m,  A.  B.,  .issf   In  Acfulrmn 
M.  R.  Scbnaitter,  B.  S..  lint,  in  Academy. 
Margaret  I.  KInf.  A/B.,  Reffl$tr9r. 


Kentucky  Agrloultural  Experiment  Station,  hexinytun. 
Department  of  tbe  State  Univenlty.  ander  the  co&troi  of  the  Board  of  Tniateea. 


M.  A.  Seowll,*  M.  8..  Pn.  IK,  Dir.;  Chcm. 
A.  M.  Peter,  M.  B.,  OMef  Okem,;  Hvnd  of 

Cht  m.  liiv, 
II.  B.  rurtts.  If.  8..  CMef  Chem.;  Head  of 

/".  >7  Hir. 

llarrUtoQ  Ciarman,  EhL,  Hot.;  Head  of  Ent. 

and  Bot.  Dtv. 
W.  II.  ScherfBua.*  SC.  8,,  Agnm.;  Head  of 

Agr.  Div. 

R.  M.  Allen.  A.  B.,  Head  of  Food  Div. 

J.  I).  TtiriuM,  B.  Ped.,  Ucad  of  Feed  Dir. 
J.  U.  LaBacb.  M.  8..  Chief  Chcm,  {Food 
Dir.). 

Miiry  I..   DIdlake.  M.  S..  Aaiit.  En4..  lint. 
8.  I>.  Averltt,  M.  8..  Chem  iChem.  DivA. 
O.  M.  Shedil,  M.  8..  Chem.  (Chcm.  Dir.). 
George  Bol>ert8.  B.  PWD,,  M.  B,,  CJkeai.  {Fert. 
Die);  Acta.  Aoron, 


E.  C.  Yftogbn,  A.  B.,  A««<.  Bnt.,  Bot, 

E.  S.  Good,  M.  8.,  Head  of  Animal  JTueb. 

Div. 

J.  W.  Nutter,  Aiwt.  to  Dairvinif  (Aalimil 

Hunb.  lUr.  i . 
11.  D.  Spears,  M.  S.,  Chcm.  (Feed  Div.). 
K.  P.  Wortlitngton,  Form  8npt. 
.1   W.  McFarlln.  B.  S..  Insp. 
B.  F.  8cherfflu8,  B.  AOB.,  Jntp. 
E.  J.  Kinney,  B.  8.  AoB.,  A»»t,  Ent.,  Bot. 
'V.  R.  Bryant.  B.  8.  AOK.«  Aeet.  Amaial 

II.  C.  Woosley.*  B.  Aok..  SpeHal  Ayt. 

Wiu.  KodcH,  B.  S.,  .l««f.  C/icm.  (P«r<.  IMv.) 

W.  C.  .MntHiows.  A.  B..  Ariigt. 

L.  A.  Brown.  I'h.  C.  I»hab.  D.,  Chem.  {Drug 

Dir. ) . 

John  I.  Claybrook,  Inap. 


Vbm  Baataeky  Xannal  and  ladttatrlal  matttnto  for  Oolarad  Paraooa,  Frankfort. 


OOmmNO  VOABD. 


Board  of  Trustee*:  J.  G.  Crabbe  {Chair.},  Frankfort;  K.  E.  Hume,  Frankfort;  J.  C. 
HaatlD,  Frankfort}  B.  B.  Underwood.  Frankfort;  John  II.  Jackson  (e«  offMo),  Frankfort; 
M.  A.  Caaaldy,  Ltmington. 


The  courKOs  of  study  an-  tin  N..i  riii(l,  rjiriM'tit  i  > .  i-i  iniUural.  bnslncs.M.  cookln-'.  hmhIc. 
dressmaking,  blacltamithiDK.  wheel wrlgbtiog.  aud  printing.  The  school  grautis  »tute 
dlplonua  to  normal  graduates. 

IM>ABP  OF  INSTRUCTIOM. 

John  H.  Jackson,  A.  M..  Fretideut;  Pedagogy,  Sthitn,  and  Hi»tory  of  Bdueation. 


W.  tl.  Clarke,  A.  M.,  Dean  and  Dir.  Dept. 
Xttt.  8eL 

Will  M.  Jackeon,  Bietcard;  Inwir.  Normal 
Dept. 

»  On  leave.  »  Assigned  by  the  U.  S.  Department  of  Agriculture. 


James  L.  Lawson,  tiupt,  of  Indus.;  Dir.  of 
Ueeh.  and  Manaat  Training. 

P.  W.  L.  .lom-H,  A.  M..  Prin.  of  Per,,  li.  p(. 
I-ulu  I..  ColfUiaa,  Lihr. ;  Inntr.  .\ormat  Dept. 
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Ernest  B.  R«ed,  /iMfr.  Prep,  and  .Vorm«l 

Ihpts. 

Praokle  B.  WatUns.  In$ir.  prep.  Dept. 

A.  L.  HebsQe,  InUr,  Set,  Affr, 

Hn.  Addle  O.  StnlUt,  Muirws  /«Mtr.  Coolc- 


John  H.  Bivea*  iHttt.  Print. 

I.vdft]  M.  Miller,  /Mfr.  fietc.  Md  to  JVef^ 

RjrlTeeter  P.  Colltne,  to  Pre$.;  IHr. 

/f»iJ»i«C««  C'Jtlisr. 

iMwrn  mnltb,  Z)<r.  /)rp(.  of  MuHo. 


LQVntAXA. 

Itete  mdvmttr  ud  Aftiooltavtl  «ad  MeoKtiitetl  College,  jteioit  Rong€. 

OOVBEKIKO  BOABO. 

Board  of  (Saperrteore:  Gov.  J.  T.  Sanders  (er  oflMo  Pret.),  Baton  Rouffn;  Hcary  L. 

Fuqua'  (  r,  I'rcn.i.  Haton  Uoum' ;  S-  McC.  Lawrason.  tit.  t'rnnri»villr ;  Hon.  T.  II.  Unrrls 
(eir  officio  Hupt.  Public  EducaHont,  Baton  Houge;  Tboe.  1>.  Hoyti*  {ejp  officio  Pre*.  HUH 
Vnitteraity),  Baton  Rouijc;  A.  T.  Preecott  {Sec. I,  Baton  Roage:  Roirer  P.  Bwire  (Trrof  ). 
Baton  Roupe;  II.  S.  i'hfnot,  \etr  (rrleam ;  i'.  .1.  I»ucotc.  Cotlnnport ;  i\  C.  Davoriif  ri 
Merrouffe;  GiHjrjre  K.  Pratt.  Ntir  Otlrann;  (Jeorm-  Hill.  Port  Allan;  J.  K.  Tbormon, 
Atearandria:  Q.  11.  CliDtoa,  Jo»eph;  J.  W.  Sanderii.  jVeio  Iberte;  Joe.  E.  SpetrlDC 
Slkre«e]M»rf/  W.  M.  Lflee,  LeeaviUe. 

couBsaa  or  btcdt. 

In  addition  to  the  eooraes  of  study  In  the  eollefge  of  arts  and  sd^nces  and  the  teseb^ 

collotr.^.  there  are  the  three-year  courRO  of  the  school  of  HKrlrnltnre.  tind  the  four-rear 
cuur^e  uf  tbv  colleKe  of  ajti'lculture  ;•  four-year  courses  In  civil  eDginevrioK.  electrical 
engineering,  meebantcal  englncerlnir.  end  commerce :  and  flTe-year  sugar  engineering  sad 
chemical  engineering  courses. 

\:<  lAitn  OF  i.Ns  J  i:j  r  i  n  i\. 
Thomas  D.  Boyd,  A.  M..  LL.  I)..  Pntitlcnt. 


•Tnmes  W.  Nicholson.  A.  M..  1-1-.  iK,  JUath. 
W.  II.  Dodson.  A.  B..  B.  S..  .«</»  . 
Edward  L.  8cott,  M.  A..  Ancient  iMng.;  Bae. 
Boykin  W.  IVcue-*,  B.  S..  Cit  U  IJngln, 
\\m.  A.  lieud,  I'll.  D..  Eugl. 
Charles  K.  Coates,  Pa.  D.,  Clum. 
Ernst  A.  Bessey.  Ph.  D.,  Bot.,  Bad. 
Tliooias  W.  AtklD»uu.  B.  S..  C.  F.,  Phu».. 

EifCt.  Engtn. 
Alliert  M.  ITerget.  Mrch.  Art^r.  nrrttr. 

Arthur  T.  Preeoott.  M.  A..  PuUt.  t<ci. 
Charles  IT.  Stumberg.  M.  A.,  JTod.  Lang. 
Will  him  IT.  Dalrymple,  M.  B.  C.  Y.  8.. 

Vf  t.  iSci. 

L.  B.  Borley.  Capt..  U.  B.  A.,  Mtt.  8ei.  and 

K.  C.  AlcKcig,  I'll.  l>.,  VivU  Law. 
George  Tletmut,  B.  8.,  Sort. 

Roht.  I-.  I  limes.  Coiii  inrri  > . 

E.  W.  Kerr,  M.  E.,  iltch.  Enffin. 

IT.  B.  Clark,  Dir.  MuMe. 

n    I.    Henry.  .1.  I>..  i'nminoti  l.nu. 
U.    L.   TulUs,    V.l*.    B„    Loui»ianu  Juris- 
prudrncr. 

Alex.  B.  Coffey,  A.  M..  rnhi,/. 

D,  T.  Powers,  A.  M.,  {Assoc.)  Ed. 

Walter  L.  FIcuiIuk.  imi.  d..  Hi«t. 


A.  G.  Heed.  Pn.  D..  Enfjt.  Lit. 
S.  T.  Sanders.  B.  A..  (.l*<*t.)  Math. 
K.  L.  Jord.m.  B.  S.,  {Ant.i    iinmal  Utuh 
W.  It.  Ciites,  B.  A..  {Actp.j  ZooL,  Bnt. 
V.  L.  lioy,  B.  A.,  Ayr.  Ed. 
Charles  McTea,  M.  D.,  Sargtnn. 
.Tnmes  P.  Broussard,  A.  M.»  (Aatf.)  Mat 
Lang. 

Hugh  H.  Blaln,  Ph.  D.,  {Aaaoe.)  Bn^ 

A.  F.  Kidder.  B.  9.,  (Aatf.)  Agnm.;  Prtn. 

School  of  Agr. 
J.  G.  Prichard.  fMr.  of  Athletiea. 

H.noul  L.  Menvllle.  B.  8.,  In^tr.  rh,  w 
Linton  L.  Cooper,  B.  S.,  Instr.  Mcch.  .irti, 
Drau>. 

Mrix  Bernhiim.  B,  S..  Inftr    V<,}i  FtfM. 
Wm.  O.  Scroggs,  A.  M.,  Atist.  in  illMt.  and 
Eeon. 

Mercedes  fJarlcr.  in  EntjI. 

D.  W.  Thotuas,  A.  B.,  A*»t.  in  hat. 

B.  J.  Bandoc.  B.  8..  .4*«f.  in  Rvgar  Ckm. 
I>.  I>.  Cllne.  A.  M.,  Aunt,  in  M'lth. 

S.  F.  Petersen.  B.  A.,  Aimt.  in  Bot. 

A.  R.  Guell,  Atftt.  {n  Spanith. 

S.  W.  Phnirhe.  B.  S..  .t««f.  in  Phgt. 

M.  G.  Osborne,  A.  B.,  Bee. 

Inez  Uortland,  Aesf.  Xi<hr. 


Ko.  1.  Sugar  Ezperlmsat  Station.  Audubon  Park,  Nttr  Orleane. 

No.  2.  State  Experiment  Station,  Baton  Rouijc. 

2fo.  3.  North  Louisiana  Esperimeat  Station,  CalAoaa. 

Mo.  4.  Rice  Experiment  Station,  Croirley. 

I>cpartuient  of  Louisiana  State  rniverHlty  nud  Agricultural  and  Mechanical  College. 

COVKBXINO  ROABO. 

State  Board  of  Agriculture  and  Immigration:  Got.  J.  Y.  ijanders  {Prr».  officio). 
Baton  Rouge;  Henry  L.  Fuqua  {V.  Prea,  ea  o/flofo),  itdfoii  Range;  Cbas.  Bctanler  (CWsf- 
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vs  officio).  Jtatun  Rouge;  Thos.  D.  Boyd  {I'rca.  State  I'niv.  rx  officio).  Baton  Routjc ; 
W.  B.  Dodano  {Dtr.  Expt.  StnsA,  Baton  Range;  J.  J.  Henderson,  Lat/an :  Henry  a«ne, 
Laf^ttti  1,  T.  Cole,  Monroe;  B.  B.  Thompton,  WiUon;  J.  D.  Marka,  Crowley, 


STATION  ITAFT. 


Sugar  Lxperliuent  Station,  Audubon  Park,  Sew  Orleans. 


W.  S.  DodMm.  A.      B.  8.  {Baton  Ronge), 
Dir. 

H.  P.  Agee»  B.      Atet,  Dir.;  Chem. 
P.  A.  Toder,  Pb*  D.,  Chom, 


Wm.  L.  Owrn.  H.  5?.  A  ,  Bact. 

W.  G.  Taggart,  B.  H.,  Astit.  Chrm. 

B.  B.  Orabam,  B.  8.,  Aut.  Oh»m, 


State  Experiment  Station,  Baton  Rouge. 


W.  B.  Dodson,  A.  B.,  B.  8.,  Dir. 

8.  R.  McClradon,  B.  S.,  Aeot.  Dir. 

W.  H.  Dalrymple.  M.  R.  C.  V.  8.,  Yrt. 

George  Ti«bout.  Hort. 

Claade  W.  Bdgerton,  Pr.  D.,  Plant  Path, 

.Ills.  F.  rinlllKan.  B.  R..  Chrm. 

ii.  L.  Gre«D,  B.  S.,  At»t.  Chtm. 

A.  P.  Kerr,  B.  B>,  Ant.  Cham. 

Rene  Bana,  B.  8.,  Aaat.  Chem. 


n.  G.  Fuller,  B.  8.,  A$8t.  Chem. 
Robt  O.  Tlllery.  B.  8.,  Aeet.  Cham, 
a.  r>.  llnrriK.  M.  S..  U.  A.,  Qeoi. 
U.  r.  Swire,  Trca*. 
J.  T.  Tanner,  A.  B.,  See. 
Th'K  <\  PnolBen,  B.  8.,  U.  D.  C,  Animat 
Path. 

EI  W.  Kerr.  M.  B.,  Mech.  Sngln. 
Victor  U  Roy,  B.  8.,  Agr,  Bmt,  Work. 


North  •Louisiana  Bzperlnient  Station.  Cafftoan. 


W.  E.  Dodwn,  A.  B.,  B.  8.  {Baton  Rouge), 
Dtr. 

J.  B^  Garrett,  B.  8..  Awt.  Dir. 


K.  J.  Watson,  Hort. 
Irj  WatooB,  Farm  Mgr. 


Blee  Bsperlment  Station,  CrovHrv- 


W.  B.  Do<l»oD,  A.  Bm  B,  8.  {Baton  Rouge),  I  F.  C.  Quereau.  B.  8.,  A»at.  Dir. 
Dir.  I 

Bonthom  University  and  Agrlculturftl  and  K«cl)ianlcal  CoUege,  .Yeic  Orleans. 

oovmitiKo  aoABO. 

Rrturd  of  Trustees:  E.  A  rarrore  (Pres.).  SOS  Prrdiilo  nt..  Vnr  Orleans:  C.  R  Tantor 
iScc.  and  Treat.),  ZSM  Valhoun  st.,  .Veto  Orleane;  W.  L.  Blcheeon.  4t/>30  G'omp  at.,  A  etc 
Orltane;  Wm.  Q.  Napp,  5000  Frylawla  «t.,  A'etp  Orlectiie;  L.  Robert  Bivaide,  tf(*ftnr» 
Ituihting,  .Y«'»c  Orleans;  F.  L.  Armstrong.  /6.M  .lra6c//rt  «f.,  Yrir  Orleans;  V.  Mnrinoul, 
Common  «!.,  Aeic  Orieone;  A,  il.  lianemano,  Grand  /toale  John.  Sew 
Orkane;  Bmeat  Duconvfi  51/6  Magatina  at.,  New  Orfaane;  H.  H.  Freenwm,  Utt  Chaatnut 
$t.,  Xew  Orlrana;  J.  W.  Cooke,  Lake  Pforidentee;  B.  W.  Sorretl,  Plaq^emint. 

coonans  or  btcpt. 


The  nnlver«lty  is  divided  into  the  fullowlog  departments:  College,  normal  sctiool,  high 
Kbool  (college  preparatory),  ffvammar  aehool.  department  of  moBlc,  and  Induatrtal 
department.  In  the  industrial  department  thrro  fx  nn  a^rrlrttltural  school,  a  mechanical 
licbool,  girts'  industrial  school,  school  of  prlntluK.  and  a  dairy  school,  the  flret  two 
having  two  and  four  year  conraes  and  tbe  last  a  two-year  courw. 


UOAUn  UK  I.XHTBrCTION. 


H.  A.  Hill,  PretMent:  Mental  and  Moral  PMIoaophg. 


F.  L.  St.  Martin.  Supt.  Agr.  Dept. 
E.  P.  Barrel!.  Chem  Phus. 
Wm.  F.  WInslow,  Knul..  \ncient  Lanfj. 
W.  J.   N'irk<'rs<iii,   f'lin     I/k.iic  Ih/tt. 
Mrs.  K.  P.  Barrel!,  Prin.  OirW  Indue.  J^i  ' 
tion 

Mrs.  I     M    M  rtlnet.  Math. 

EmcatlA^  >L  ItaeopbUe,  Aaet,  in  Moth, 


Miss  A.  F.  Lewla,  Engl.;  Teacher  in  High 

Hchool. 

Mllle  S.  Larklns.  Phuif  .  Giog. 
Miss  M.  C.  Cnnflold.  El.  Fcl. 
-Mrs.  A.  T.  «;<  fz.  Phusiul. 
W.  B.  Smith.  Hist. 
S.  .T.  •Irt-^'n.  A»xt.  in  Udth. 
A,  J.  Bell,  Aeet.  in  Engl. 


32 


MAINB. 


KAIMB. 

OdUtft  of  Af rlcalture  of  ike  Yndv«rtlt]r  of  Mtln*,  Onmo. 

OOVEHXINQ  BOARD. 


Board  of  Tnistofs :  Kdw.  B.  Winslow  (TrrO.  Portlnnd;  S.  P.  Mills.  Stonington; 
Cha».  L.  Jouea,*  Corinua;  J.  A.  Uoberts.*  Sorti-ay;  S.  W.  Gonltl,*  l^kuichfifan ;  E.  J, 
IlMtell,  ITevl&rooft;  C.  J.  Dunn  <7Vca».>.  Onmo;  W.  T.  Balnea,  WnUrvUte;  John  M. 
Oak,  Bangor. 

•  cor  USES  OF  STI  UV. 

ThiMi-  MK'  i" '11  r  yi'ur  ''IiMtivi'  foiirsi's  in  classics  ( B.  A)  nnd  ■^on.'^rn?  Rcloncc  (H  ?  »  ; 
four-year  techuicul  courses*  In  clu-iuUtry,  veterinary  Huieace  aoU  bacteriology,  pbarmaty. 
aiErottotny.  animal  huabaDdrjr.  poultry  huabandrjr.  horticulture,  foreatrjr,  domratlc  Bel«n^e. 
and  civil,  mechanical,  electrical,  and  clicmlc-al  cni:Iiit'(  rlnj;  (B.  .S.  i  ;  a  four  yi'nr  counw'  for 
teactieni  in  elementary  agriculture  <B.  8.^,  a  tbree-year  course  In  ik'bool  oC  Lawi 
(LL.  B.) ;  a  two-year  course  In  pharmacy  fl^.  C.) ;  two-year  school  course  In  airtlciil- 
tare;  winter  courses  In  agriculture  and  dnliyinij  of  four  weeks,  follow^nl  by  a  Hire* 
we«k8'  courae  In  domestic  science  and  poultry  management;  correspondence  courses  ia 
agrlcolture,  and  a  farmers*  week. 


BOARD  or  IKRTVrCTIO.N. 


George  Emory  Feilowa.  l*n.  t).,  L.  II.  D.,  LL.  I>.,  PreHitnt  o/  like  Univer^u:  BM«rw. 


Melvln  K.  Sherwin.  M.  S..  (.Unf.)  Afjnm. 
Oeorge  K.  Simmons.  M.  S.,  if/r.  f.'j-/.  W  '.rh. 
Percy  A.  Campbell.  M.  H.  A.,  Animal  Indus. 
James  K.  Dice.  B.  S.,  Initlr.  Animal  Inilm. 
Gilman  a.  Drew.  I'll.  I).,  niol. 
Fremont  L.  Russell,  B.  8.,  V.  8.,  Bad,,  Vet. 

Alice  M.  Borlvic.   Tn.  D..  InMtr.  Bfol. 
Mini  In  A.  nii  yslcr,   I'ir.  D..  (Ammoc.)  Jtut. 
Harry  N.  <'on»er.  M.  A..  M.  S..  Jn«tr.  Hut. 
Lucius  11.  Merrill.  8c.  D.,  Biol,  and  Agr. 

chrm. 

Italpli  n.  McKee.  Pll.  I)..  Chrm. 
Cbarlra  W,  Ennley.  Pii.  I)..  (Amoc,)  Chtm. 
Willis  F  Wa.shbnrn.  B.  S.,  ln*tr.  Clnm. 
Benjamin  E.  Krayblll.  M.  S..  Instr.  Chem. 
Robert  .T.  Hprajrue.  I'u.  1».,  Bcon.,  BoeM. 
Roland  P.  <5riiy.  B.  A..  Enfil. 
Luura  ComtHock,  (Atat.)  Uvm.  Svi.,  llomt 
Jffron. 

W.  A.  Brown.  B.  S.  A.,  {Ant.)  Poufirv 

Guy  A.  Thompson.  M.  A..  (A$»t\  Engl. 

W.ntfer  K.  Prince.  M.  A..  ItiHlr.  Eiuil. 
tJoorKO  v..  I'eursuQ,  il.  A..  Inntr.  linul. 
W.  r.  noggctt,  Pn.  D..  Public  Speaking. 


Oordon  E.  Tower,  B.  F..  M.  I'.,  For. 
<;;iiiett  W.  Tbonipsou,  Ph.  D..  (!>  rmnn. 
Rotx'rt  R.  Drummood.  B.  8..  /nstr.  Orman, 
t'arolyn  CoMn.  PH.  D..  Hint. 
V.  R.  «;ardner.  M.  8.  A..  (  U«f.  >  I/ort. 
Wlntha  R.  Palmer.  B.  S..  ftnttr.  H>,rl. 
.FameH  N.  Hart.  S<\  I)..  ('.  E..  Math  .  Axtron. 
Truenian  L.  Hamlin.  SI.  A..  (.l««t.  >  Maih. 
Slierman  D.  f'hamljers.  B.  S..  fnstr.  Math. 
Walter  K.  Wilbur.  B.  S..  Innir.  Math. 
Lowell  .T.  Reed.  B.  S..  Inatr.  Math. 
<-harlea  P.  WestoD,  C.  B..  M.  A.,  JTccA 
Pra  ir. 

Arcber  I..  fJrover,  B.  S.,  A*i*t.  in  Draw. 
('barl''>  A.  Varnum.  Lieut,  f'ol..  V.  Sb  A. 

(Retireil).  Mil.  Sci.  and  TavtiC4. 
Wallace  Craig,  Ph.  D.,  JPiWiat. 
•lames  S.  Steven>».  LL.D.,  Phv$. 
I-eon  F.  WotKlman.  M.  A..  {.\»»t.)  i'hyt. 
<;ct*rKo  A.  8cott.  B.  8.  i»  E.  E.,  tntitr.Phg*. 
Krnest  T.  Drew.  B   S  .  Imttr.  Phm. 
Jacob  B.  SeKuU,  I'M.  I)..  Jtu$naHVv  LMng. 
Andrew  I*.  Raggio.  Ph.  D.,  (Aatf.)  Jts* 

f"«»«rc  Lang. 
Ralph  K.  Jones,  B.  ii.,  Libr. 


Haiuo  Agricultural  Experiment  Station,  ' 


t)  oil' 


Department  of  the  I'nlverslty  of  Malue,  under  the  control  of  the  Board  of  Trustees  of  ibe 

I'nlverslty. 


Chas.  D.  Woods.  Sc.  D..  Dir. 

Ifarry  M.  Woods,  A.  B.,  Ant.  to  DIr, 

Ralph  K.  Jones,  JAhr. 

('has.  J.  Dunn.  Treat. 

Rnymond  Pearl.  Ph.  D..  /^^>^ 

Frank  M.  Surfnce.  I'li.  1 ».    l     ..  .  ISial. 

Maynie  K.  Curtis,  A.  M.,  A««/.  Jiioi. 


Walter  .VnderKon,  Poullri/mnn. 

James  M.  Bartlett.  M.  8..  Chrm. 

Herman  H.  Hanson.  M.  S..  Annor.  Chem. 

Jo.H.  F.  Merrill.  B.  S..  A»xt.  t  hem. 

AltM^rt  (I.  iMtrsrln.  M.  S..  AHttt.  Chrm. 

Kdllb  M    I    t  11.  B.  S..  r.nt. 

Ositar  A.  Johannswi,  Ph.  D.,  Assoc.  EnL 
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Allrf  W.  ATerlll,  LMb.  Aast.  in  Hnt. 
Waller  W,  Boouit,  B.  S.  A.,  Ahsoi  Jlmi. 
Warner  J.  Morse.  11  8.,  Ptant  Path, 

i'h:\9.  K.  l^ewis,  Til.  F> .  1««or.  Plant  Path. 
John  Sumoiers.  Lul.  u^r.  in  /'/om(  Path. 


Koy«K'n  I<.  llrttiHiintid.  £r(C(/  Analifttt,  Photog, 
llt'Dry  A.  Mlllett,  JUet.  Ob»crvti: 
WelllngtOD  BlBcUlr,   {Monmouth) »  Pmrm 


MARYXJjm. 
XuTlMd  Afrle«ltiiral.CoU«t««  Cotleao  Park. 

OOVEHSIXO  BOARD. 

Board  of  Trusteos :  Ax  offiriu — Nov.  .\iiKlin  L.  Crotliers  iPhn.),  Annapolts;  J.  W. 
IlerinK.  l»"«'«/»/n'H»f< »  ;  I.  L.  Straus.  Hfiltimon- :  Murray  Vandlvcr  •  {State  Trean.),  Havre 
lie  Graci  ;  .losi^ph  B.  S«-ili,  EnHton  ;  lloo,  Jami^s  WlUtin.  W'orihinytun,  U.  C:  J.  Enoa  Ray. 
H  «»/iiM///o/i,  i>.  C.  Kidiard  S.  lllll,  L  pini-  Muilhoro ;  Clius.  II.  Stjirih  y.  I.nunl  ;  V..  Glt- 
tinVi*  >IorrIman,  Cnri.cyt'i  iUc ;  J.  Ilnrold  Walsh,  I'pprr  FaU-t :  V.  rarr»>ll  <;oldKliorough,* 
Knaton  ;  l>avid  Selljert,*  Clear  Spr in u ;  Robert  Cralii,*  Hultimorr:  Ohas.  A.  CoundlnuiB,* 
CUl/ndon;  J.  hL  Uunroe,  AuHopoH»i  John  Hubert,  BolHmorf;  W.  Lee  Carjr,  Berlin. 


COVBSKS  or  STL'DT. 


There  are  eight  four-joar  courses  of  study,  via:  Aj;rlcuUural,  horticultural,  ireneral 
science,  biological,  and  cbenlcal  (B.  8.),  meebmnical  engloecrlnsr  (B.  8.  M.  B.),  civil 

englnpfrln:.:  (B.  S.  C.  K.  t.  and  ♦'Iprfrlrnl  rn::IniH«rIn}i ;  two  ynar  roursos  In  agriculture 
and  hortlrulturc ;  onejear  preparatory  lourse,  and  a  ten  weeks*  winter  course  lo 
Bgricaitore. 

BoaBD  or  IXSTRt'CTION. 


B.  W.  Silvester,  M.  S.,  LI..  IK,  Prcaideat;  Hathcmation. 


Thoraas  II.  Spenro.  .\.  .M..  V.  Pres.;  T.an;i.     Hurry  <:wliin»r.  M.  K..  i/<r/».  Knuin. 

U.  B.  Mcr»oi»nell,  B.  S.,  M.  D..  /Jean  of  ,  .Myron  freese.  B.  S..  E.  E.,  (Am<.)  Phya., 


Chem. ;  State  Chem. 

W  T.  L.  Tiiluif.  rro.  A.  B..  Dmn  Of  Agr. 
Henry  T.  Harrison,  A.  M.,  Prin.  of  Prvp. 
Dept. :  iA9»t.)  Math.;  See.  of  Paeultv. 

.I.'imes  S.  Hoblnson.  Il'.rf.  J'wrritw*. 
Simuel  S.  Buckley.  M.  S..  D.  V.  S..  Vet.  Hci. 


P.  B.  Botnberger.  B.  8..  A.  M..  Bngl.,  Clvlrtf    Alvah  J.  Norman.  B.  8.  A.,  tnatr.  Veff. 


Slecl.  Enain. 
<:  ran  villi-  Illbberd,  B.  8.  A..  (Aw«.)  Animal 

JIuHb. 

IT.  I*.  Criap.  tA»»i.}  Mteh.  Sngln. 

Leonnrfl  M   Tr  ilrH,  H.  8..  Inatr.  Bnt,,  Zoot, 

{ State  Murk). 


IJbr. 

Charles  Kicburdsun.   A.   M..  Oratory, 

iA*«t.)  Engl.!  Dir.  Phj/a.  Cnlture. 

J.  B.  S.  Norton.  M.  8.,  Yeg.  Path.,  Dot.; 
State  Path. 

T  B.  STinons.  M.  8..  Bnt..  Znot. :  State  Bnt. 

r    !•    C'lofo.  M.  S..  llort.;  Slulc  Hurt. 

T.  II.  Taliaferro,  V.  E.,  Tit.  l>.,  Ciril  Eugin., 

Elect.  Engln.:  Phyit. 
Edgar  T.  t"onI<-y.  I'apt.,  tJ.  8.  A..  Coatdt. 

of  Cadrtn;  Mil  8ci. 
Herman    Beckcnatrater,    B.   8.,  (Amoc.) 

Bort. 


Path..  Itot.   {f^tnic  ll'or*). 
l-'iederick  F.  Mason.  B.  S.,  M.  E..  Instr. 

Mech.  Sngtn. 
I    V   Stone.  II.  S..  A.  M.,  histr.  V>,tm. 
Cornelius  Beatty,  A.  B..  Aist.  in  Vhem. 

iBtafk  Work}, 
n.  It.  I><  *  mer,  B.  8.,  A»»t.  (it  Ohem.  {State 

Work). 

V.  W.  BeKley.  A.  B..  M.  F.,  tecf.  on  For.; 

state  Pur. 

Harry  Nailey,  M.  Hurgeon. 
Frank  B.  Kent,  RcgUttrar,  Trea*. 


Karrland  AfTtoQltnral  Experiment  BtaileQ,  Votlriie  Park. 
I>epartnu'ni  of  Maryland  .VKrliultural  College.  uudtT  llie  niutnil  i»f  iIh-  Hoard  of  Trustees, 

HTATION  RTAPP. 


Harry  J.  I'atterson.  B.  S..  hir.:  Chrm. 
S.  S.  Buckh  y.  M,  8.,  1).  V.  S.,  i  ef. 
.1.  B.  S.  Norton,  M-  8.,  Bot.,  Path. 
T.  B.  Syinnas.  .M.  S..  JUit.  tHtatr  ir«riti. 
C.  r.  rio-se.  M.  8..  Hort. 
Mckolaw  Srhmlta.  B.  H..  IflWiM. 


<;',!.  i:.  i.dfsp,  l»H.  !»..  yffal.  (Paultry 

Invent.), 
K.  H.  Brlnkley.  Farm  Siipt. 

Tll.x.    H.   Wliif.  Ii-n,l. 

.\.  B.  (iaban.  M,  S..  Asut.  Lnt. 
W.  R.  Ballard.  B.  8.,  Annt.  Hart. 
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C.  L.  Opijcnaaa,  Assoc.  I'uuliryman. 

L.  M.  Peftirs,  M.  8.,  AMt.  But.  (State 

Work). 

A.  J.  Norman,  B.  S.  A.,  Aast.  Bui.  (Htatc 
Work). 


A.  Ij.  StultliM-,  It.  S.,  Aa&t.  Animal  Uu»h. 
I..  H.  HruuKbton,  U.  S.,  Att.  Cham, 
.1.  H.  I'rltts.  Clf  rk,  lAitr. 
F.  B.  Kent,  Treaa. 


?ztiMMM  AttM  Aeftdamy  for  Ootonl  FerMU,  JVineeM  ^litne. 

GOVEKNJNr,  MOAUII. 


Board  of  Trustees:  John  F.  Goucber  {Prc».),  BaHimore;  David  II.  Carroll  {Y.  Pre;), 
Baltimore :  Joa.  Lockennan  (Bee.),  BatHmore;  Alraens  Hooper  (Treat.),  BatUmore; 
Jolm  II  Nutlor.  MidilhVnrn.  Dei;  riins.  W  llMMwiii.  IhiJlimorc:  Alfred  R.  Shockley, 
J'hiludilphia,  Pu.;  Chab.  U.  Evana,  BalUmon ;  BenJ.  1%  Beanett.  Baltimore;  Tboa.  Ire- 
land Elliott.  BatUmore  t  CJeorro  SImnis.  ila/Kinorr;  Stewart  H.  Brown,  BaWmorr:  Umry 
S.  iMiliimv,  lioltitncn  I  :  llctiurt  S.  Wllaon,  I'pper  Fairmount :  Solomon  T.  HouBfon.  Salii- 
hury;  Jubn  U.  Keene.  Ualtimutc;  K.  Waiter  Gtlea,  Baltimore;  Jobn  W.  Brown,  Balti- 
more; N.  M.  Carroll,  AnnapoU»:  Lather  B.  Wllaon,  ChattatwooUf  Temn,;  M.  W.  Clair. 
)yashington,  I).  C;  Vauchan  S.  Collins.  Port  Depowii;  Umtj  B.  DlUehUBt,  HfB  Eutaw 
Place,  Baltimore;  Wm.  1'.  Jackson,  Halisbury. 


CODKSBn  OF  avi'DY. 


A  two-year  grammar  course,  a  four-year  academic,  a  fonr-year  normal,  and  Industrial 

courses  In  dontftttic  nrionco.  print tntr.  agriculture,  carpentry,  joinery,  blacksmlthlng, 

WbeelwrlgUtlng,  utid  painting  are  ofTorod. 


BUABD  OP  IlfBTRUCTION. 


Frank  Trigg,  A  M.,  PriHCipal;  Sngllah  and  Qeographif. 


Ellen  P.  Trigg.  Boutekccpintj,  Laanderinff. 
Dnnlnl  J.  Pinkett,  Hath. 
Woodard  W.  Trlvott,  Black^m.,  Wheciwr. 
llattle  L.  Lompklns,  Dam.  8ei.  and  Art. 
L.  AnKolla  Turpeau,  A.  B.,  Matron*Preccp- 

Iresn;  Engl. 
Crafton  C.  Beed,  Print, 


George  T.  Cordery.  Carj'^mty,  Joinery. 
.lohn  E.  Sralth.  Phys.  Sci..  Agr. 
.lobD  II.  JuneA,  Farm  Foreman, 
Henry  J.  Hitch,  Market  Oard. 
Saniuvl  8.  Taylor.  Lat.,  Fd. 
Mamie  M.  Turner,  JSngl.,  Pract.  Ed,,  Critk 
Teachcr„ 


1IA8BACEU8ETTB. 
Mawaalmaetta  Agricnltural  Collage,  Amhartt. 

OOVSnXIXO  BOARD. 

Board  of  Trust oeH  :  (;ov.  Kheu  S.  iM-ajHT  <»r  ft/Jicio  Pnif.\,  lioxtan  ;  K.  L.  Riittordeld* 
us  offlciin,  Ainhirvt:  (J.  II.  Slartin  {S(V.  Hotinl  of  Education,  rx  njftcioi,  Boxton  :  J.  1*. 
Kllswortli*  (.S"<r.  Horn  it  of  Ail>'.  «■*"  officio  S<i\,  Itonton  ;  .N.  I.  Bowdltch.  Frnmingham ; 
Wm.  WliLH'lcr,  Vonvoiil;  A.  iJ.  rollard,*  Lourll ;  <'.  .\.  Olonson  {V.  Pres.,  Auditon,  Sric 
Bralnirvv ;  Frank  (H-rrett,  Qreeafleld;  S.  C.  I»amon.*  Kfnmton,  R.  /.;  C.  H.  Prwlon.* 
piiuniH;  I>avis  It  l»f\voy,  Cambi  id<H  :  M.  F.  IHckln^'on,  Hoston;  Wm.  11.  Bowkor.* 
Itoalon;  <!.  II.  Illlls.  Uostun;  K.  D.  Howe.  Mariburo;  Thus.  L.  C'reeley,  Bclmutit;  C.  E- 
Ward,  BaeMand;  Fred  C.  Kenney  (Tr^iis.),  Amhertt. 


t  otKsi;!*  UK  sri  i»v. 


TIk'  '•nllf^'lntr'  cours*'  of  study  r<'(|iilr»^H  four  yr  iir«  htuI  Ie4ids  to  the  dcLTo.'  of  R.  S. 
iJroduato  coiirs»'s,  short  wluli>r  courses  in  dairylnj;,  a;;rlculture,  horticulture,  and  flori- 
culture, and  a  summer  school  of  agriculture  are  provided. 


nOAUl)  OF  INSTIil  rTlMS. 

Kenyon  L  Butterlield,  A.  M.,  Prvtidrnt;  Rural  Booiologif. 


G«'orK(>  F.  ^fills.  M.   A..  Jtran :  Bead  of 

liiv.  oj  Uumunitit« :  Luny.,  Lit. 
CharlcM  II.  Fernald,  Tll.  I)..  Dir.,  Oraduaiv 

f^t  hool ;  Znol. 
Wm.   I'.  Brookb,*   Vu.  D.,  Ltct.  vn  Boil 
Pert. 


WlMl  rn   I)    Il  trd,  B.  fl„  H.  AOB.,  D^.  of 

Frank  A.  Waugh.  M.  ft..  Head  of  Dir.  of 

Ilort.:   /'/'/(/•"(■;)•  danf 
.IiHuea  A.  Foord.  M.  S..  Art}),  lit  ad  oJ 
of  Agr.;  Parm  AdmiMietrat*vn, 
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CharlPB  A.   Goe««mann,   Pii.   I).,   LL.  I).. 

tlommit  ii  Chem. 

Charles  Wetilngtom,  PH.  D.,  Ot».  and  Agr. 

Chem. 

Jnmen  B.  I'alge.  B.  8..  D.  V.  S.,  Vet.  Bet. 

fi.>orgc  E.  Stono.  Vu  T» .  Hof. 

John  E.  Ostrander,  A    M  .  i     i:..  Math., 

CtTtl  hit'/ in 
Ilonry  T.  F.-niild,  Ph.  D..  /;«f. 
(Jwrue  C  Martin,  V.  K.,  Caiit.,  U.  S.  A., 

Sri.  on*/  TactUa. 
William  R.  Ilnrt.  A.  M..  Ayr.  Kd. 
Edward  A.  Whlti'.  li.  S..  Flor. 
Frod  ('.  Srara.  M.  S.,  i'om«l. 
I'hillp  I?    Ilasl»romk,  B.  S.  (Awoci.  ifol/i. 

(.!<//««<.      i'hyaics  ;  KeyUttrUf. 
Jos.  8.  CbamberlalD,  I*h.  D.»  {AMoc.y  Chem. 
Fml        Kfnnf'v.  Trmn 
Charlies  U.  GreiTi.  B.  A»iR.,  lAbr, 
K.  Francis  Howard.  M.  8.,  {AM.)  Chem. 
A.  Vincent  Osnnin.  M.  S.,  I.4««r. )  Dot. 
Ciaronce  B.  Ciurdon,  B.  8^  A. 

Zoot.;  Curator  of  ZooL  Mueeum. 
Uobert  W.  Nen\,  A.  M.,  (A««f.>  Erifjl. 
Percy  L.  Uejrnolds,  M.  D.,  {A»»t.)  I'hytt. 

S4,-9m4  BygUme, 

XuaMhuatti  AfrtovltmrAl 

iHpartmeDt  of  the  MaBsachusotts  AijrlcuJti 

of  T 


WJIliatu  !'.  I'..  Luckwood,  B.  S.  Aiiu.,  (.Xnitt.) 

D  iit  jiin!/. 

K.  K.  ICy.rlv.  I)..  (A»9t.)  PolU.  Sck. 

Lcct.  on  Rural  Sociol. 
I  Bobort  W.  Ljmaii,  B.  8.,  LL.  B.,  Leet, 

Farm  Law. 
tieorRP  X.  Holcomb,  A.  B.,  «.  T.  B..  Ltd. 
on  PoUt.  8ci. 
i  Sidney  n    Ilafiltell,  B.  8.,  /fjf»fr  Affrnv 
Harold  F.  Tompson.  B.  S.,  Jnetr.  Market 
Gurtl. 

Hay  I.,  firlbben,  B.  S.  A.,  Jnittr  Animal  IIumU. 
Floyd  B.  JcnIiH.  B.  S.  A.,  Instr.  Agr.  Ed. 
i:<lmir  L.  A»hley.  A.  M..  Inntr.  Ocrman. 
An»!f'rson    A.    Mackimmle,    A.   B.,  iMfr. 

Funtb,  Spanish. 
C.  Robert  Duncan.  B.  8.,  ln»tr.  U9fh.,PhyM. 
AJex.  E.  Cance.  Pli.  L>..  Instr.  \nr.  Beon. 
l\  B.  McKay,  Instr.  Enyl.,  Publiv  Spcaktlto. 
narry  M.  JennlMO,  B.  8.«  A«tt.  in  Boi. 
.hihn  N'oyes,  B.  8..  .iaitt.  in  [.amlarapr  third. 
John  N.  Summery  B.  8.,  AMt.  in  Ent. 
Edwin  II.  Porrltlall,  M.  S.,  Farm  Supt. 
•lohn  R.  Parker,  B.  S.,  Aast.  in  Ent. 
Ralph  J.  Watts  B.  8..  -bee,  to  I'rrttdcnt. 
ClitrlM  II.  Wbtte,  B.  S..  FMd  Agt. 

ir«p«rlm«iit  StattoB,  Amhergt. 

urul  Collciii*,  under  the  control  of  tLe  Board 


STATIOX  WTAT^. 


Wta.  V.  Brooks,*  Ph.  D.,  Dir.;  Agr. 

Chu.  A.  Goessnuinn,  Ph.  D.,  LL.  D.,  Eimor^ 

ary  IHr.  ;  FTi)»  rt  VonHullinff  Chem. 
Jo*,  b.  Liadsey,  Pii.  L>..  Chem. 
G.  E.  Ston«.  Ph.  D.,  Bet,  Veg.  Path. 
V.  H.  FernriTd.  PlI.  I)..  Ent. 
3.  B.  Paige.  B.  8.,  D.  V.  8.,  Vet. 
V.  A.  Wau«rti.  M.  8..  Heri. 
.1.  n.  Osfrnnder.  A.  M.,  C.  E.,  Met. 
IJ.  T.  FcrDald,  Ph.  l>..  Atmvc.  Ent. 
Ldw.  B.  Holland,  M.  8..  Anoe.  Chem.  {Re- 

f-earch  hiv  \ . 
ileori   L>.    Uasklns,   B.   8.,   Chem.  {Fert. 

Dir.). 

Pbillp  11.  Smith,  B.  a,  Chem,  (Feed  and 
Dairy  Dir.). 


K.  C.  Hears,  M.  8.,  Pomol. 

Henry  J.  Franklin,  Ph.  D.,  Atet.  Snt.  in 

r  ha  rye  of  f'rnnbrrry  (iuhHin. 
Krwin  8.  Fulton.  B.  8..  First  .U«f.  Ay*. 
R.  P.  Gaskill.  B.  8..  Second  A$9t.  Agr. 
Lew-  n  S    Walker.  B.  S..  Firnt  Aunt.  Chem. 
IJeurge  II.  Chapman,  B.  8.,  Aaat.  tiot. 
J.  K.  Shaw,  B.  8.  A..  M.  8.,  Ant.  Hart. 
.f.  N.  Summers.  B   S  ,   I  ssf.  Ent. 
4.  C.  Beed,  B.  S.,  Asst.  Chem. 
Carl  D.  Kennedy,  B.  8..  Afi,  Chem. 
V.  r.  K.  iin.  y.  Trcnfi. 
C.  R.  Ureen,  B.  Aaa.,  Libr. 
Jamea  T.  Ilom'ard,  tnsp. 

Roy  r.  (iaskl!!.  A^^t.  in  Animal  HutHHon. 
Charlca  M.  Damon,  Observer. 


MIOHZOAW. 

VMiignn  Btatn  Agrlonltniml  CoUeva,  f;d«(  Laneing. 

GOVBItXlNO  BOARD. 

8tate  Board  of  A>?rlcultare :  R.  R  flraham  (Pres.),  Grand  Repidt:  A.  Doherty, 

>  lare:  I.  K.  Waterhnry.  llu/hlaml:  W.  II.  Wiilliice.  /;«//  Purt ;  Jonnthim  I..  Snyder  (/'rc-r. 
<oltr,jr.  ex  officio).  East  Lanninn :  A.  P.  BIIhs*.  Hatfinovt :  W.  I,.  Carpenter,  Detroit:  Gov. 
Fred  M.  Warner  [ex  officio*.  Lansimj ;  L,  L.  Wright  (K«pt.  of  Puhtie  Inttr.  ex  ojflcioi. 
].anMin</:  William  J.  Oherdorffer.  StepkeHson;  A.  M.  Brown  {Sec.),  Eari  Laneing;  B.  F. 
Davis  iTretu.),  Lepeing. 

r(n-n55r.«?  or  RTri>T. 

There  are  four  four-year  courj^os  of  nludy,  viz:  .VKricultural,  enKiueerine.  forestry, 
and  home  economlea  (B.  B.i :  short  cour«ies  In  general  aKrtcullurr*.  pnuliry  culture,  cheese 

maklnjLr.  dairy  manatrement.  and  lH>rf  I<  nJtTir.  :  postynidUiile  Jiiid  pi'  i>  ir;if(ir.v  r  niir-^i  ^  :  i 
eollegc  exteosiua  readiuK  courHe  ;  summer  fours. -s  in  forestry,  and  a  four  weeks  summer 
•cbool  tor  tencbem  of  afrtculture  and  domeatle  aclence. 
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MIOHIOAK. 


WUkMD  or  iKSTHrCTIOK. 


JooatlMin  L.  Snyder,  A.  M., 

WlUlnm  J.  Rpnl.  Vn   P..  D.  8r  .  f?  ' 
Merman  K.  Vcdder,  C.  E.,  Civil  Enyiit. 
L.  R.  Taft.  M.  8..  Bupt.  of  Parmera'  InaU., 

f!(iitr  In<tp.  OrrhartlH  and  Xun^rrirK, 
Walter  li.    Barrows.   B.   S.,  Zool.,  OroL, 

Fkif9iol,:  Ourmtor  Oen.  Miit. 
Frank  S.  Kedzle.  M.  8.,  Chem. 
Leslie  M.  Uurt,  £>.  V.  M..  Vet.  Bel. 
Chna.  B.  Maniball,  PR.  !>.,  Baet.,  Ejtg. 
Rob<  rt'  S.  8baw,  B.  8.  A.,  Deom  Apr.,  Vtt. 

tici..  Uoi  t..  For. 

G.  H.  Holler,  Lient.,-  U.  8.  A.,  Mil.  Spi.  rnnd 
Tccticn :  Cum 'It.  of  Cadeta. 

J.  FKd.  Baker.  M.  F.,  For. 

Jot.  A.  Jefferjr.  B.  8..  iSMto,  Soft  PJhyt., 

H.  J.  Eustace,  U.  8.,  Uort. 
Chase  Newman,  (Aatt)  Vraw, 

Artbur  R.  Sawyer,  A.  B.,  B.  E.»  Phpa., 

Elect.  Engin, 
Thorn.  C.  Blaladell,  Pn.  D.,  EihtI.  Lit..  Mod. 

J.'iiig. 

Wilbur  O.  Uedrlck.  M.  8..  UM.,  PuUt.  Earn. 
Maude  Gircbriat,  A.  M.,  thiam  of  Wom«n'o 

f><  I'f. 

Walter  H.  French,  Aur.  Ed. 

Warren  Bobcoek.  B.  8.,  Math.;  Boo.  of 

Fatuity. 

Rufus  U.  l*eUit,  U.  ft.  AOR.,  Ent. 

A.  Croaby  AnderMO,  B.  8..  (Aoooe.)  Dairy 

Huttb. 

K.  Sylvester  King,  iAM»K)  Engl. 
Mm.  Mndfl  R.  Landon.  Lthr. 

V.  L.  I?ii'.\<  I,  li.  S..  Oil.  rhya.  Cultiin. 
James  O.  Dandeno.  I'li.  !>..  {.i$«t.)  Uot. 
II.  8.  Reed.  R.  8.  Aiitt..  Vhrm. 
Josse  .1.  My«'rs,  H.  S..  {A»Ht.\  Zuol. 
K.  II.  Uyder,  M.  A..  ^^Mt.i  UUt..  Ecun. 
Otto  Rabn.  Vu.  II..  {At$t.)  Bact.,  Hvtt- 
("liuM.  I'.  Ilallit'.in,  H.  .S..  )  Uort. 

F.  II.  Saaford,  B.        (AtrtM  For. 
Arthur  J.  riarfc,  A.  B,.  (.4 Ml)  C*<'i»i. 
<'iintllii«>  I..  Ilolt.  luitlr.  hrair. 
Louise  Freytiofer,  B.  A.,  Inatr.  Mmiv. 
Thomns  Gunson.  /n»fr.  Mori.;  Kupt.  of 

droiindi*. 

Norma  L.  CilcbriHt.  A.  B.,  Inittr.  En>jt. 
W.  B.  Llvornnre,  B.  8.,  Inotr.  Doiryinii. 
«  liMil's    Ilfiili'y.    Clerk   to   FrtO.,  Editor 

M.  A.  C.  Ricord. 
AUMMt  K.  .lones.  B.  A..  Instr.  Math.  \ 
Wm.  A.  Iloblnsnn.  A  I'.   S  T  H..  In^tr.  Engl. 
Victor  E.  Wilsoo,  M.  H,  instr.  Draw,  and  | 

Kalf  M.  <'<>n(l.   II.   S  .  Instr.   Itoin,  Art.  , 

Arthur  i:.  I'ish.  A.  H..  Instr.  IJngL 

Ward   tJlltnor.   M.  S.,  J>.   V.   M.,  Rcnrarrh  j 

.\KMt.   Ml    /;.,'  t  ' 

Waiter  E.  Uawkem  A.  B.,  Jn»tr.  Math.  i 


PH.  D..  LL.  D.,  Frooideut. 

irormnn  Henael.  A.  B.*  Jiutn.  Bm^  ood 

(Jcrman.  « 
Wtlllam  B.  Layeoek.  iitotr.  Pkgo. 

.Sbepherd  Lpfflfr,  A.  B..  Inttr  MM. 
Ward  H.  Tarker.  B.  8..  Inatr.  Chcm. 
Mra.  Liniaii  li.  Peppard.  tnotr.  Dom.  M. 

and  Art. 

M.  F.  JobnHoii,  B.  8..  iHMtr.  Math. 
Geo.  D.  Sbafer,  Pa.  D.Jto»oareh  Aooi.  in  Bot. 

Morrill   \   YotherH.  B.  8..  Ini^tr.  Ent. 
orestfii  I.  <ireKg,  B.  S.,  luotr.  Uort. 
Peart  McDonald.  M.  A.,  inotr.  Oom.  Bet. 
rhas.  W.  Brown.  B.  S  .  7n.«fr  Bact. 
W.  L.  Lodge,  B.  8..  M.  A.,  inati.  Pky$. 
Ura.  Minnie  Hendrlek,  A.  M.,  /natr.  JTM. 
l^eslle  N.  Ciillom.  A.  M..  Inxtr.  Engl. 
Roae  M.  Taylor,  A.       tnotr.  Bot. 
Geo.  A.  Brown,  B.  B.,  Inafr.  Aalaial  Both, 
l.owls  S.  FiilIiT.  B.  S..  [n»tr.  Vath 
Mabel  Long,  ln«tr.  Fhya.  Culture. 
Helen  I.  Mleliaelfdee.  Inotr.  Frraek.  fJafL 
Flortor  Macpherson.  M.  S..  /tr-rr  Kcon. 
.Margaret  B.  Dupee.  B.  8.,  /n»lr.  Hot. 
Herbert  B.  Marab,  B.  B..  fnatr.  Pkyt. 
BenJ.  B.  UoHe)>oom,  jr  .  B.  S..  Inntr.  Eooi. 
Isabel  P.  Snelgrove,  In»tr.  Draw. 
Mra.  G.  A.  Robaon,  Inatr.  Bngl..  Oaraiee. 
(•:irl  E.  n()[)phnn.  B.  S..  Irmlr.  iftttk. 

E.  E.  Belgbic,  B.  S..  Itutr.  Math. 
Stanly  E.  Crow,  B.  8..  Inotr.  Moth. 
Lloyd  C.  EmmonH.  B.  S  ,  In«ti.  }f'ith. 
J.  B.  Uobertaon,  B.  8..  inntr.  Math. 
Fiioderlck  A.  Burt,  B.  8.,  Inotr.  Boot. 
Chas.  C.  rohb.  B.  a..  /fi«fr.  Ornir. 

C.  M.  liargrnve.  it.  8..  Inntr.  Vlutm. 
If.  T*.  Kempater,  B.  8.,  tnotr.  Ponltrg  Mott. 
II   TT.  Mtisnclmnn,  B.  8..  In»tr.  Farm  MtdL 
W.  Kuceae  Sloat,  inotr.  Engl. 
C.  H.  Spurway.  B.  8.,  tnmtr.  Bolt  Phy*. 

Max.    L.    Tr)\\<T.    B.    S.,    fnxtr     Cln  m 

Geo.  F.  WllliumKon,      B..  In«tr.  Engl. 
C.  L.  Wnebker.  A.  B.,  Inotr.  Engl.,  Oermom. 

n<'s,  .M-      sioft.  .\  r. ,  amv/,  r*/i,/f 

Uicbard  de  Zeiuw,  Vu,  D..  Inotr.  Bot. 
Harold  8.  Oaler.  B.  8.,  tnotr.  Boot. 

Zap  Norlbnip.  B.  S..  in  ISmt 

Mary  L,  8mUh.  Ph.  D.,  Aaat.  in  Bad. 
Belle  FMrrand,  D.  S..  4««#,  in  Bnet. 
i:..s>Mn(>nd  IT.  Kcdtle,  B.  8..  A*ot.  te  I>om, 

Art. 

R.  8.  Iludaon,  B.  8.,  ForeuMi*  of  ColkVf 

Farm . 

Agne^  H.  Crumb,  .iiiat.  lAbr. 

F.  W.  Raven.  Ftthl  Apt.  in  chargr  of  Hot. 

Work. 

O.  K.  Wblte.  B.  8..  Field  Agt.,  Uort.  Hxt. 
Work. 

A.  I{.  I'otts.  Ff«ld  Apt.,  Boa  and  Crop  Cft. 

Work. 
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Biptilnint  Btotton  «f  MlolUgwi  tUto  Agrleullonl  OoUaf^,  £a»t  Lan»ing. 

Oepartnmit  <»f  MIcliIgan  State  AKricultunti  roih-co.  muter  the  coDtrol  of  the  State  Board 

of  AKrlculture. 


ttXAnon  ftTAVF. 


Hobprt  S.  Hhaw.  B.  H.  A.,  Dir. 
C.  E.  Manball.  Ph.  D.,  Sci,  end  r.  Hir.  ; 
Itart 

\V.  J.  IU  :il.  D.  Sc..  Ph.  D..  Bot. 
L.  R.  Tart.  M.  8..  Con/tultino  Hwrt. 
R.  H.  Pettlt.  B.  8.  AoR.,  Ent. 
A  J.  Fatten.  B.  8..  Chem. 

H.  J.  Kustacc.  B.  8..  Hort. 

i.  A.  Joffery.  B.  8..  Hoil  Phy»iciat. 
A.  XI.  Brown.  A.  B.,  Sec,  Treat, 

I.  .  M.  Hurt.  r».  V.  M  .  rntiMuUlng  Vei. 
V.  V.  Hallignn,  H.  8.,  ,»«)»*.  Hort, 
Otto  Kahn,  PR.  Dm  A—t,  Beef. 

J.  B.  Dnndi-no.  IMl.  I>..  Ai«t.  Hot. 

Ward  GiUner.  M.  S.,  D.  V.  M.,  Keitrarch 


ciias.  M.  RoMmMm,  M.  S,,  RetearcH  A»»t.  i» 

t'ht'iii. 

O.  D.  Shafor,  I 'a.   D.,  Rroean  h  AhhI.  in 
Ent. 

A.  C.  Anderflon.  B.  S..  .l«vf.  Dairtf  HMb. 

C.  W.  Brown.  B.  8.,  Aant.  Uart. 

V.  A.  Bprairs,  M.  B.«  A«<t.  in  Farm  Crop* 

(Plant  nrmflnd). 
Miss  Z.  Northnip.  B.  S.,  Asst.  Hart. 
Mary  L.  Smttb,  Ph.  B.,  AM»t,  Boot, 
M.  A   Yofhor';.  P.  S  .  AHHt.  Ent. 
Mrs.  Linda  K.  Landon,  Lihr. 
Leo  M.  GelBDUir,  In  rhercre  of  Buh*ta„ 

Chnfhnm . 

v.  \.  Wllken,  in  rharge  of  8ub«ta..  tiouth 
ttaten. 


mVNESOTA. 

Oeilegs  of  Affilflaltne  ef  the  VUvenlty  ef  MlBneeeta,  St.  Anthoi^y  Park,  St.  Foml. 

aoTntKtxn  board. 

Board  of  Regents:  John  Lind  (rrr«.),  Minneapolis ;  Cyrus  Nortbrop  (&r  offlcio),  Slinne- 
4potU;  Got.  A.  O.  Eberhsrt  (ee  ojHeto).  St.  Pavl;  C.  O.  8ehut>  {State  Sapt.  of  Puhtkt 
In-fr.  .X  officio),  St.  Prhr:  Thomas  WllPfii  St.  Paul;  A.  E.  KIcp.  W  ill  mar :  B.  V. 
Nelson,  Minneapolis;  Pierce  Butler.  St.  Paul;  C.  A.  Smitb,  Minneapolis;  8.  M.  Owen, 
jrto«eepolie;  W.  J.  MeyOt  Roohaater;  H.  B.  HoTland,  Duluth;  C.  D.  Decker  (A«e.)* 
JflMieepolfe. 

couBsies  OT  tnvvt. 


The  college  cooreen  reqntre  four  yeeni  for  completion  end  lead  to  tbe  dexreee  of  B.  8. 

In  A^T..  R.  S.  in  For.,  and  B.  S.  In  llomt-  Kcon.  Thoro  Is  nlso  n  s.'inndiiry  schnnl  of 
apiculture,  wltb  a  course  requiring  three  years  of  six  muntba  each  for  completion,  a 
two-year  couree  In  Industrial  and  axrleuttural  edueatlon  for  tbe  preparation  of  teacbera 
for  hiirli  s< iiools.  a  two  your  norniiil  ciiiirse  in  home  econonii(>>;.  a  six  weeks'  siiiniiifr  si  IhmiI 
Of  forestry,  a  special  lecture  course  of  four  weeks  for  farmers,  a  dairy  course  of  fuur 
weeks,  and  a  fbnr  weeks*  school  of  traction  enftlneerlmr.  To  aecore  a  dairy  certtflcate 
the  8ttir1<»nr  must  hav»>  nnc  st-nson's  i)ra(  tFcf  in  a  im.  ji inery  or  i  lnf-r  r;i(  tor\  T  i-fori^  iirul 
another  after  bis  work  at  the  dairy  school.  A  summer  school  for  teachers  gives  iastruc- 
tton  In  asrteultunil  fttbjeeta. 

,     BOAUD  OF  IXSTUUCTIO.N. 


The  College  of  Agrlcultare. 

C^rus  Northrop,  LL.  D.,  President  of  the  L'nivcrsittf. 


A.  F.  Woofl"*.  M.  .v..  Dean  of  the  Coltcui: 

Samuel  B.  Green,  B.  &.,  Uort.,  For. 

T.  L.  Haecker,  Datrv  Haab.  and  Animal 

yuttititiu. 

M.  iJ.  Ueynolds,  B.  8„  M.  l>.,  D.  V.  M., 
Vet.  Med.  and  Surfferif. 

Atulrew  Bok«.  Agr.  and  Animal  Uuab. 
Frederick  U  Wasbburn,  M.  A.,  Unt, 
Ralph  Hoayland.  B.  8..  Affr.  Chem,,  Sells. 
Edward  S'ls^frfoos.  I'li   B..  LL.  B.,  Capt., 
U.  a  A.,  MU.  Sci.  and  TooMos. 


.  i:  M.  rtf.  ninn.  Ph.  D..  Vrr;  Path.,  Hot. 
John  T.  8tewart,  B.  S.   i.s  C.   E..  .igr. 

Snffin,,  Phys.;  (Actfr.)  Farm  JTccft. 
D.  D.  Mayoe.  Airr.  Pedag,;  Prin,  School  of 
Agr. 

Fannie  C.  Boutelle,  Doai.  Beon.;  Preeep- 

triHH. 

Coates  P.  Bail,  B.  Aqb.^  (Asst.)  Agr. 
B.  G.  Cheyney,  A.  B..  {Asst.)  For. 
D.  A.  Cuamnki,  M,  8.  Aoa.^  (A««l.)  A«i> 
mat  Musb. 
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Uoli(>rt  (\  LunsiDig.  M.  A.,  l  hnul. 

C.  r.  TJpp.  D.  V.  M.,  <A»9t.}  Vet.  Jfrrf.  anil 

S  in  '/•  I  II. 

Edward  K.  Slater,  {As«t.)  Dairy  Uu»b. 
J.  P.  W^ntllni?.  M.  A..  M««f.)  For. 
Miui:.iir(  J.  BijTlr.  lit»tr.  Dom.  Art. 
Alvah  M.  Uull,  Jtutr.  Draw. 
Mory  L.  Bull.  iMtr.  Dom.  8ct.  ' 
LeHoy  Ciuly,  R.  S.  in  A<iU..  Inntr.  Hurt. 
Henrietta  Clopatb,  ln»tr.  Prte-hand  Drair. 
ThoB.  P.  Cooper.  B.  B.  ik  Aqk.,  In*tr.  Agr. 
J.  \f.  Drew.  RcffMrar;  Iiutr.  Btaektm., 
Poultry. 

J.  L.  BdmundB.  B.  8.  A.,  tiutr.  Animitt 

Hush. 

Wm.  II.  Prazler.  B.  S..  /iwtr.  f<uil9. 
Geo.  P.  nrout,  B.  8..  fnitir.  Dairu  nu»b. 
Avis  <\  Hall.  ItiMtr.  hnm.  .\t  t. 
W.      Handscbln,  /iMtr.  Animal  limb. 

D.  B.  Rowell.  Ph.  B.,  Inttr.  Animnl  yuM- 
tiun. 

A.  R.  Kolilen  B.  8.  A.,  /iMtr.  i/ort. 

The  School 
Cynia  Nortbropi. 

A.  F.  WoodB«  M.  A.,  Oeon. 

D.  n.  Mnyiie,  Prin.:  Praclicumit. 

J.  A.  Vye,  /-'anil  Acc<».;  Stc,  TrfO*. 
J.  M.  Drew.  RepMrarj  Inatr.  PouHry. 
Fnnnie  C.  Boutelle,  Precepire»$;  Soetal  Cul- 
ture. 

Anna  M.  Snith.  Lihr. 

•Andrew  Bmss.  luinniJ  nimb. 

J.  T.  Stewart,  B.  S.  i.n  C.  E..  Agr.  Etiffln., 

Phya.,  Farm  Strueiure*  a»4  Farm  Meek. 
T.  L.  Ilaecker,  Dairy  AnivMtl  Hu- 

tritioH. 

Marearet  J.  Blair,  Sew.,  Houtelmld  Art. 

Juniatii  Slirpperd.    M.    A.,  CooklHQ, 

Laundering,  Home  Ecou. 
ft.  C.  I^ttaln?.  M.  A..  Engl. 

V.  L,  Wnshliurn.  M.  A.,  Zonl,  Ent. 
S.  13.  Ureen.  U.  S.,  Hart.,  For. 

E.  M.  Krwman.  Ph.  D..  Vrg.  Path..  Bot. 

iJalph  ll'.i-t.ind.  B.  S.,  .l/;r.  Clmu..  Soils 
W  II.  Itciuolds,  B.  8.,  M.  JL>.,  D.  V.  M.,  Vtt. 
Scf. 

V.  C.  Mi  p.  TV  V.  M..  r,r.n,>firutirc  Phffslnl. 
Edward  ijiiserfuus.  I'n.  U.,  LL.  B..  Capt., 

V.  8.  A..  Iff  I.  FH.  and  Taetles. 
('  r  I^JtI.  r.  a  .i;  ,  i  vf.  ui  .lyr. 
A.  D.  Wilson.  B.  S.  i.\  Ann.,  AMt.  in  Aw'. 
T.  P.  Cooppr.  B.  S.  IX  Aoa.,  Anitt.  in  Agr. 
H.  M.  West,  H.  A..  .l.-<«/.  iii  Afjr.  Chcm. 
Agnem  Ertcaon,  .-t***.  in  .igr.  Chem. 
Cornelia  Kennedy,  B.  A.,  Atnt.  tn  Agr. 

Chriii. 

Walter  L,,  Badger,  Anst.  in  Agr.  i'hrm. 

A.  L.  RwtnK,  M.      A9»t.  In  Agr.  Phy. 

1»  A.  CanmnitE,  M.  8.  Aas^  A««l.  in  Animal 

Duab. 


May  Mclionuid.  B.  S..  Jiuttr.  Dum.  &a. 
Karl  A.  Macb«tant.  B.  A..  LL.  B..  Mr.  o/ 

Martlia  B.  Moorhead.  M.  D.,  Lect.  in  Do*. 
Bei. 

.T.  L.  Mowry,  tnttr.  Farm  Struotwet  «atf 

Farm  Meoh. 
W.  8.  Oawald.  M.  8..  inatr.  Bat. 

r.  A.  Pyle.  B.  S..  r>.  V.  M..  Innlr.  Vtt.  Uri 

II.  B.  Uoe.  B.  8.  IN  E..  In«ir.  Math.,  Mngin. 

\.  a.  RUKKl^.  B.  8.  A.,  M.  A.»  iiutr.  Emt. 

.Tnnirita  L.  Slicppord,  If.  A..  /iMlr.  Doak  8eL 

Anna  M.  Smith,  lAhr. 

J.  A.  Vjre,  tn»1r.  Farm  Acetn. 

II.  B.  White.  B.  S.  A..  Inntr  i  nrpmtrv. 

(iraee  B.  Wbitrtdge,  Irn^tr.  Phy:  Tr<dniWQ. 

A.  D.  JnhnRtnn.  Instr.  Uhirk»m. 

I).  .1.  Lane.  Inilr.  Poulh  u 

Bodney  M.  West.  B.  A..  Instr.  Agr.  Chem. 

CnrncWn  Kennedy.  B.        iMttr.  Agr.  Chem. 
I  .Mary  .Matthews,  Instr.  Dom.  Art. 
1  A.  i*.  Amy.  B.  S.  IN  Aqb.,  A99t,  i*  Ayr. 

of  Agrirulture. 

LL.  D.t  Pretidmt. 
3.  L.  Bdmunda.  B.  8.  A.,  Ami.  In  Animal 

IJUHb. 

W.  F.  HaudscblD,  Atat.  in  Animal  au*b. 
A.  3.  MeOulre.  B.  Aoa.,  Atti.  tn  Datrylnt. 

C.  r.  (Jron».  B.  S  .    \.isf.  in  Dairy  Huah. 
E.  K.  Slater,  Anitt.  In  Dairy  Uusb. 
AtIs  C.  Hall,  Ant.  in  Bern. 

(Jrota  Smith,  .4.'<vr.  s'rir. 
Mary  L.  Bull,  Anat.  in  Cooking,  Laun4en»$. 
May  McDonald.  B.  8.,  Aaat.  In  CoaHting. 
Kstpllo  Cook.  A  Mitt,  in  Engl. 
Etbel  E.  Bush.  B.  A..  Aaat.  in  Snift. 
A.  Q.  Russtea,  B.     A.,  M.  A.,  Atat.  M  Sal. 
Alvah  If.  Bull,  Aaat.  I»  Draw.,  Farm  BaUi- 
iaga. 

A.  n.  Johnston,  Amt.  in  Btaekam. 

Thomas  Sewall.  Am*,  in  Drnir. 

H.  B.  White,  B.  S.  A..  Aast.  in  Carpentry, 
3.  L.  Howry,  A»»$.  in  Mech.  Praetkmm*. 

I.  eltoy  <'a(]y.  B.  S.  in  .\<;I(     t^vt.  in  Hart. 

(i.  Cbeyney,  A.  B.,  Aaat.  in  For. 
A.  R.  Kohler,.B.  8.  A..  A»»t.  in  Yog.  Oari. 
.1.  r.  WentliUK.  M.  A  .  t  v*/   in  For. 
W.  H.  Frasier.  B.  S..  Atiat.  in  SoiU. 
W.  L.  Oswald.  M.  8..  Aa«f.  In  Ayr.  Bot. 
.\.  C.  Amy.  B.  S.  IX  A..u..  l-^r   ui  }-/• 
i\  A.  Pyle,  B.  S.,  U.  Y.  M.,  .4##t.  i«  l  <  Sci. 
Grace  B.  Whltrldge,  Pkyt.  Training. 
Karl  A.  Machetanz.  B.  A^  LL.  B.,  Hi»tt 
Dir.  of  Oymnaaium. 

D.  B.  Howell,  Ph.  B.,  Math. 

Martha  B.  Moorbead,  M.  D.,  Leaf,  to  Dom. 
DV9. 

Mary  L.  Coffln.  Jfaafc. 

II.  B.  Roe.  B.  S.  IN  E..  M'lth. 
I  c;ertrade  V.  CoUini,  Aaat.  in  Farm  Accta. 
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Afrlcoltaral  £zp«rim«Dt  SUtlon  of  the  Univenlty  of  Xinaesota,  tit.  Anthony  Park, 

St.  Paul. 

Department  of  llnlveraity  of  Mlnneaota,  under  the  control  of  the  Board  of  Begenta. 

BTATtOlf  BTArr. 


A.  F.  Woods.  M.  A.,  Dir. 

S   H   f;rc>«»n.  B.  S..  Bort.,  For. 

T.  L.  Ilaeckrr.  Diiiryiny,  .Animal  NutHHon. 

M.  II.  Reynolds.  M.  D..  V.  M..  Vet. 

Andrt'vs   Hoss.  A^jr.,  Animal  Huih. 

F.  U  Washburn.  M.  A..  Knt. 

E,  M.  Freeman.  Tii.  D.,  Bot..  Vaj.  Path. 

Ralph  Ilnngland.  R.  S..  Agr.  Chem.j  SoOa, 

C.  C.  Lipp.  D.  V.  M..  A«st.  Vet, 

C.  P.  Bull,  B,  AOS.,  A«gt.  Ayr. 

V.  A.  (iaumnlti,  M.  S.  Aua.,  Aatt.  Animal 

IIUBh. 

A.  D.  Wilson,  B.  S.  in  Aub.,  .4»»<.  Ayr.; 
HI  ( harffe  of  Farmer^  InaU.  and  Sat. 

Work. 

T.  r.  Cooper,  B.  S.  in  Aoa.,  Aa»t.  Ayr. 


I^R.  Cady.  B.  8.  in  Aok.,  .iaat.  Uort. 

E.  G.  rheyney.  A.  B..  Aa»t.  For. 

A.  O.  Ruggles.  B.  S.  A..  M.  A.,  .A»at.  Ent. 

W.  H.  Fraatler.  B.  8.,  Agat.  Chem. 

A.  r.  Arny,  B.  8.  i\  A  .u.,   l^s/   in  Aur. 

W.  F.  Ilaodgcbin,  Aaat.  Animal  Huatt, 

A.  R.  Kohler,  B.  S.  A.,  Aaat.  Hort. 

J.  A.  Vye,  See, 

n.  M.  West.  B.  A.,  .Asst.  Chun. 
Wm.    Robertson,    B.    S..    Bupt.  t?ubata., 
Crook^ton. 

A.    .1.    MelSuIre,    B.   AOR.,  Supt,  Sub9la., 

Grand  liapida. 
Charles  iiarnlson,  Bapt.  Fruit  Breeding 

Farm,  Excelsior. 
Fred  Haralson.  Uort.  Foreman. 


XSHUDBUHPI* 

lUMlttippl  Agrtovltaral  aad  MaebMlol  WOf,  ^^rtoiiUiinil  ColMflr*.* 

COVmXIXO  BOARD. 


Board  of  Trustees;  Gov.  B.  F.  Noel  (r«  o/flcio  Pre*.),  Jackton;  A  J.  Moore  {Sec), 
AffricuHural  C&Uege;  G.  R.  Edwards  {Trea9.),  Jack$on:  P.  W.  Maer.  Oolnmbua;  T.  14. 
Walnwrlght.  Stom  u'iU;  A.  S.  Meharj;.  Cnnatla;  .1.  C.  Bnnlford.  Uiloxi;  \\.  A.  Dlckeon, 
t'4»itert7i/lej-  J.  N.  Powers  officio),  Jackson;  A.  '£.  Dent,  ifaooft;  J.  W.  Normeot, 
Starltrme;  3.  C.  Hardy  (Prea.  of  College),  AirrimNiiral  (HMeae!  Douglas  RoUnson, 
Hid  on ;  .1.  M.  Coeo,  Mispoht  B.  L.  Tucker,  VhuWhama:  Z.  D.  DttTla»  Jatitwn;  I,  IL.  Wbite, 
Weet  Point. 

rOt'HSES  OF  STITDT. 

There  are  four  fnur-yenr  courses,  viz:  Agricultural,  engineering  {Including  mechanlcul, 
electrical.  cItU,  and  mining  engineering),  textile,  and  Industrial  pedagogy  (B.  8.) ;  posfr> 
graduate  courses,  a  preparatory  course,  prnftlcal  working  iHjyR*  ronrne,  two  year  courses 
in  agriculture,  mechanical  engineering,  electrical  engineering,  and  textile  Industry,  re- 
spectlTely,  a  ten  weeks'  course  In  agriculture,  short  summer  ooursss  In  agriculture,  and 
a  summer  adiool  for  teachers. 


BOABD  or  INBTBUCTIOM. 


.lohn  C.  Hardy,  A. 

Wm.  H.  Magrnder,  M.  A..  LL.  I>.,  I'.  Pre*.; 

Kngl. 

Washington   L.  llut«hlnson,  H.  8.,  Dir. 

School  of  A  (jr. 
Alexander  B.  McKay.  B.  8..  Uort. 
.(i.lin       Hi»rbert,  M.  8..  lliat.,  ('i>  irs 
W  m.  V.  Hand.  I'n.  D..  Chcm.  {Utate  Chcm.). 
tAiw&rd  R.  Lloyd.  M.  8..  Aj/r. ;  in  charge 

oj  Farmers'  Inata.  and  Ext.  Work. 
I>avld  C.  Hull,  M.  8.,  Indua.  Pedag. 
Wm.  n:  Logan,  Ph.  D.,  Qeol.,  Min. 
G.  e.  Goodale,  Capt^  U.  8.  A.,  jr<l.  Sd.  and 

Tuctun 

•  Telegraph  address,  Starkville.  Express 
Freight  addrma,  A.  and  M.  College  Bttitian. 


ii.,  LL.  i».,  i'rtHident. 

Josephas  8.  Moore,  M.  8..  Dairy  Huah. 
B.  I».  Illbhard,  l'n.  I>..  Uact  :  Plant  Path. 
I'etcr  v.  (iarner.  M.  8..  I'rin.  Prep.  Dept. 
Archibald  8uiltb,  Animal  Jluab. 
Geo.  L.  Clothier.  M.  8..  M.  F..  Bot.,  For. 
.Inrueg  V.  Bowen.  Ph.  B.,  Foreign  iMng. 
Henry  L.  Noel.B.  B.,  M.  D.,  Anat.»  PhyHot.; 
t^uryeun. 

James  LewKs.  B.  S.  A.,  M.  D.  C,  Vet.  Sci. 
J.  O.  Morgan.  Ph.  D.,  Agron. 
B.  W.  Harned.  B.  8.  AoH..  (At  ty.)  Zool.  Ent. 
FItz-John  Weddell,  h.  S  .  iA^soc.)  Enyl. 
Christopher  R.  Stark,  B.  8.,  (Aaaoc.)  Math, 

and  poat-offlce  address.  Agricultural  College. 
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MISSISSIPPI. 


Jnek  P.  IfontBomery,  Ph. •  P..  (Amoo.) 

('hem. 

i  rank  C.  Bolton.  B.  S.,  (Aaimc.i  J'hjfH. 
James  R.  RIdn,  M.  8..  (Anoe.)  AgroM. 
II.  C,  Tliompsou.  U.  S.,  (  U^f  I  //off. 

M.  Darnall,  B.  A..  (Aaut.)  Engl. 
Hufrh  Crits.  B.  8..  {Ant.)  Math. 
.r times  S.  WjiIIaii'.  n.  S  .  Inittr.  Math. 
Andrew  M.  Maxwell,  Imtr.  Bookkeeping. 
Albert  L.  hum,  B.  8^  Iwtr.  Engt. 
Thos.  I    .liuksoD,  B.  8..  Inatr.  Prep.  Dept. 
K  D.  Mell«n,  A.  B..  U.  8.,  Jtftr.  Kngl. 
June*  B.  McKell,  B.  8..  ffWtr.  Prep.  Dept. 
Mftttbew  L.  Freemnn.  M.  S..  y««<r.  Draic. 
V.  W.  Bragg.  /Mtr.  Wood  flAop.  Jfonttol 

Truining. 


Jtktnen  P.  K«rr,  fii«fr.  Poultrg  BmMb. 

Harold  I..  MrfJporge,  B.  S.,  .tv*f.  fn  r;i««i. 
Irwin  D.  .Sv^suuh,  B.  S.,  AmbI.  in  Chrm, 
Howard  8.  Chlltoo.  B.  8„  l«tf.  In  Chm. 
M.  F.  f'aglon.  R.  S.  A..  Axst.  in  Vhem 
Marvin  tileger.  B.  S.,  I'u.  B..  A»*t.  i» 

WlllcinKon  Stark,  B.  S.,  Anst.  in  ctitin 

llugb  vv.  stailwortli.  B.  3.,  AMt.  t»  C*^. 

H.  €.  Uclmite.  B.  8..  A99$.  IM  Chem. 

I'crU'y  B.  Monosnilth.  Florttt. 

T,  W.  Uavlij.  B.  8..  lAbr. 

W.  W.  SoutCen.  b^.  of  Band. 

Chas.  I.  Braj'.  M.  8.,  Dairy  II c id » num. 

John  C.  Kean.  llerdaman  Animal  Hn»b. 


Dtpt 

1.  Mtaalssippi  AgTiovltaral  Ssp«riin«at  Station.  Agricultural  Caltage. 

2.  McNeill  Branch  Experiment  Station,  McXciU. 
8.  Delta  Branch  Experimant  Station,  UtonecUie. 

i.  BoUy  Springs  BvMieli  Biq^imnt  8tati«B,  Holly  Springit. 


nepartmcnt  of  Mlatlntpiil  Agrlculturnl  nnd  Mcrhnnical  CoHege,  under  the  oomtrol  of  t1i« 

Roard  of  TniBtees. 

HTATION  HTAFF. 

Mlwlwlppt  Asricttltnral  Bxperlmeot  Station.  ApHeuUnrat  OaUeffe. 


W.  li.  IIutrliinAon.  M.  S.,  /Mr. 

J,  A.  McLciin,  B.  A.,  R.  S.  A..  Animal  UunL. 

Wm.  li.  IVrklns.  M.  S.,  Agron. 

J.  S.  Moore.  M.  8.,  Dairy  Hnah. 

A.  B.  McKay,  B.  S.,  llort. 

H.  P.  Hlbbard.  Ph.  D.,  Bact..  Plant  Path. 

Q.  L.  Clotlilcr.  U.  8..  H.  P.,  For.,  Bot. 


Jam^  r^wlH,  B.  8.  A.,  M.  D.  C,  Vet, 

J.  r.  Kerr.  PouUryman . 

K.  W.  Ha  rued,  B.  S..  AoK.,  Ent. 

n.  C.  Thompson,  B.  8..  Ant.  Hart, 

A.  J.  Mnnrf.  R.  S.,  Trrnn. 

\\.  M.  Parker,  B.  S..  Parm  Mgr. 


McNeill  Branch  Experiment  Station.  McXeill. 

W.  L.  Ilutchinson.  M.  s..  Dir.  i  John  Pharea,  PoreaHHi  of  Farm. 

E.  B.  Perria.  M.  8.,  Ant,  Dir.  in  charge. 


W.  L.  liutchiUHOu.  M.  a..  Dir. 
J.  W.  Pox,  U.  8m  Ant.  Dir.  in  ehargr. 


Delta  Branch  Biperiment  Button.  Stonevttle. 

W.  W.  Fox,  li.  S.,  Foreman  of  Farm. 


llolly  Springs  Branch  Kxperinienl  Station,  UoHy  Springs. 


W   I,   Hutchinson.  M   S  ,  I)^r. 

C.  T.  Aoieti,  B.  S.,  Aunt.  Dir.  in  charge. 


T.  B.  Murpbcy.  Foremom  of 


Aleoni  AgrievltviBl  mad  Meeliaaleal  Ootlef*,  Alcorn. 

OOVBBMINO  BOABD. 

Board  of  Trustees:  iiov.  E.  F.  Noel  {Pnn.  u-  officio).  -Jackaim;  Hon.  Geo.  R.  Edwards 
iTrraa.  es  oSMo),  Jaekaon;  Jas.  McClure  iBee.),  Fayette;  J.  N.  Powers  {State  Sapt.  of 
Filtirntinn  ) ,  Jnr1:<nn  :  F  N  Si  tidrli^r.  \  icki^hurtj :  .^.  <!.  Spencer,  Purt  fUbsotr :  .1.  T.  SaTa?«». 
Jacktmn;  U.  T.  Howard,  Intimurt  ;  W.  li.  Beobrook,  Satchcz;  Isaac  ii.  Borders,  UoHm 
afirtnga;  K,  A.  Howell.  Canton;  B.  J.  Adains,  Pan  OhriaUan;  T.  J.  Bailey,  /iieJkMft; 
L.  8.  Aeniphlll,  Valley  Bill;  I.  W.  Cooper,  Brookhaven. 


ruVBARS  or  STrDY. 


The  cuur»eN  of  litudy  are  us  foiiowB;  Three-year  iudusti  lul,  four  year  scleDtlflc  (B.  8.), 
two'jrear  preparatory,  and  three-year  prlniAry. 
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lt<i.\KI>  «iK  I.NSTItrcTION. 


L.  J.  Rowan,  B.  8..  /*r«tWei»i. 


• 

1.  R.  RttiBwr,  B.  8^  Uaih. 

IL  A.  Gordon.  B.  S.,  M.  D..  X«f  SH. 
J.  Ji.  Mo9«l«y.  B.  S.,  Gtn.  lli>*t..  Mural 
Hei.,  Phif.  Oeoff..  Met. 

K.  II.  I'Hlton.  II  S..  Ayr.;  Farm  Supt 

H.  T.  Tanner.  Hurt.,  Oairying  ami  rrink 

J.  C.  Bullen.  I'll.  H.,  Fn>/I. 

J.  II.  I'owell.  B.  S.,  (.l»«f.)  J/«fh. 


R  8.  Bowles,  B.  8.,  tAut.)  Agr.i  Dir.  Bmpt. 

Farm. 

.1.  T.  Ilall,  B.  S.,  (Ati»t.)  tlngl. 

A,  U.  Snodgraa*.  Chaplatn;  {A9*t.)  Nat,  Sd. 

raullnf    .Tnrk<;nn.    Vntmn :  f.auiUlfring. 
Un.  SndiP  11.  MUkT,  Dam.  Sri. 
Allc«  O.  Lawa,  Sew. 

Jamfs  MrCItirr.  Srr.,  Tmt^, 
VUiortn  Whltiikcr,  .\urin  7'ratning. 


OoUofo  of  Affxlealtan  «id  XoelHUilo  Arts  of  tto  Vslvonlty  of  WMOttflt  ColumbUt. 

Board  of  Curatoni :  J.  V.  C.  KaniM  (Prrn.),  Kanms  City;  D.  B.  Francis  (T.  Prcit.), 
St.  Louin;  .1.  ii.  Bnbb  (Sec).  Columbia:  II.  H.  I'rict'  (Trtas.).  Vohimhia;  B.  11.  Bonfoey. 
Vniom  ilU-;  J.  ('.  I'arrlsh,*  Vamlalia ;  V.  K.  Burton.  Joplin :  8.  L.  Bayaloger,  itoUo;  C.  B. 
Rollins,*  VolumbiQ;  T.  J.  Wornall.  Libtrty;  Chas.  K.  Yates,*  Scdalia. 


coumia  or  svodt. 

In  tlic  rollftrf  nf  Ajfrlculture  the  four-j-ear  courses  lead  to  the  desrreot  of  B.  S.  ia 
agriculture  and  B.  S.  in  home  ecooomlca.  There  la  also  a  winter  coui^  in  general  agrl* 
coltare  extonaing  throogh  two  yoars  of  foorteen  wooKa  oach,  a  aununar  achool  tar 
taaeliara,  and  a  farmara*  weak. 

BOARD  or  INOTaiKTION. 


Alberi  iito-i  1 1111.  Til.  iK,  LL.  I)..  I'rtniiUnt 

»ederick  B.  Mumford,  M.  S.,  Dean  ;  Animal 
Btuib. 

Paul  Schweitior,  Pb.  D.,  LL.      Agr.  Chem. 
Smeritut. 

Uwatd  A.  Allen»  Lnr.  D.,  Sntft.,  IA*. 
Join  W.  Consaway,  D.  V.  8..  M.  D.,  Vti. 
8H. 

Jolm  C.  Wtaltteo.  Ph.  D.,  Bort. 

Wm.  G.  Brown.  Pif.  D.,  Chem. 
Cards  F.  M&rbut,  B.  8..  M.  A..  Qeol.,  Boil 
Surrev. 

George  liefevro,  Pii.  t»  .  Zool. 
Merritt  F.  Miller,  M.  S.  A.,  Affron. 
Oscar  M.  Stewart  Pn.  D..  Pkya. 
HerHchel  Tupes.  ('apt,  U.  8.  A..  Jfll.  8ei.  : 

Comdt.  of  Cadets. 
C.  H.  Ecklen,  B.  .Voh.,  M,  fl.,  Oairv  ttusb. 
Stdoer  Calvert,  B.  S..  A.  M..  0/</.  Vhem. 
George    Beeder.*   Dir.    Weather  Bureau; 

CHtMt. 

V.  F.  Trowbridge.  PH.  I>.,  Agr^  Chem. 
C.  Stuurt  <}nger.  PH.  D.,  Bot. 
Wluterton  C.  Curtis.  Ph.  D..  Zoot. 

Walt.  r  I,    llnwuil,  I'll.  I)..  Uoit. 

U.  n.  Kmberaon,  B.  8..  £xt.  Work  in  Rural 

tichooh. 

Edna  D.  Day,  PR.  O.,  (Aaat)  in  chorge  vf 

Home  Fro  It. 
R.  H.  Shaw."  B.  S.,  (.4««/.^  Ihiiri/  Hu^b. 
Gw.  M.  1{CH><1.  Vtl.  v.,  (Anat.)  Uot. 
B.  .\.  TrowbrMgc.  B.  S.  A.,  (Aaal.)  Animal 

Htub. 

•  In  the  aerrlce  of  the  U.  S. 


nf  thr  I'tiii  rrHiti/ :  Kdut  otlonnl  P/^iteholoptf. 

C.  A.  WiUsun.  B.  8.,  Inttr.  Animal  Bt  ab. 
Ifoqiae  Stanley,  B.  8.,  M.  A.,  /natr.  J7ofN« 

Kron. 

Harold  D.  Uughes,  U.  S.  A.,  Jmtr.  Agron. 
ti«  8.  Backua,  D.  V.  U.,  Inttr,  Vt.  BeL 
I  has.  K.  Francis,  Ph.  B.,  A.  M.,  Inttr.  Agr, 

Chem. 

W.  H.  Chaadlor,  M.  8.,  A««*.  fa  JTort. 
John  M.  Brvam,  M.  8..  Atat,  im  Anlawl 

Jliub. 

A.  B.  Perkins,*  Anf.  in  Dairy  Su»h. 

\..  <;.  Rlnkle.  B.  S..  Aa«t.  in  Dairy  Hu»b. 
e.  B.  UutdlisoQ,  B.      A.,  A9»t.  in  Ay  ran. 
Frank  IT.  I>em8r««.  B.  8.  A..  Aa*f.  in  Agron. 
v.  W.  Woodman,  M.  8.,  .lant.  in  .\{/r.  Chem, 
W.  T.  Bovie,  A.  M..  A«««.  i»  Bot. 
Ralpb  J.  Carr.  B.  R..  Anat.  in  Animal  JT^ufb, 
Chaa.  R.  Moulton,  M.  S  ,  Aa»t.  in  Agr.  Chem. 
L.  D.  Ralgb.  M.  S..  As>it.  in  Ayr.  Vhcm. 
R.  R  ttundertmark,  B.  8.  A.,  AMt.  in 

Dairy  Huah. 
Louis  O.  Kunkel.  B.  8..  Axut.  in  Hot. 
C.  W.  Iletherlntiton.  .\.  B.,  i'hyn.  Truining. 
Caroline  UumlM)ld.  K.  1...  .M.  ^V..  Aunt,  in  li<.t. 
II.  B.  McNatt.  B.  B.  A.,  A9»t.  in  Dairy  Hunb. 
Cbas.  T.  Hearing.  B.  8.  A..  As»<.  in  Hart. 

Carl  A.  .ScliwarUe.  H.  S.  A.,  .Inxt.  in  Hut. 
Jo«i.  B.  Latsbaw.  B.  H.  A.,  Aaat.  in  Vet.  BcL 

B.  W.  Roak,  B.  8.  A.,  Aa«f.  in  Anlaiat  Hwib. 
I'rt'd  S.  I'ntnoy.  .!««/.  to  Dean. 

Irvin  Hwitzler.  Registrar. 
Arthur  Rbye,  B.  8.,  ITcnfaaian. 

Department  of  Agrleultuca, 
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MISSOURI 


MtaMvrt  AfTl«iiltiifml  OoUefa  XxpertaiMit  Btatton,  ColnmbUi. 

iiepui'tiueut  of  the  Collea*-  of  AKrk-ulturt'  ami  MecliaDlc  Arts  of  the  Unlvcr«ltj  of 
BflMourl,  nnder  tbe  contfol  of  the  Board  of  Cttrators.  ^ 


STATION  XTAKK. 


F.  B.  Mumford,  M.  S.,  Dir.;  Animal  Uu»b. 
Paul  Schweltaer,  Pb.  D..  LL,  Apr. 

Chcm.  Kmrrittii*. 
X.  C.  Wbltlen.  I'H.  I).,  IJort. 
J.  W.  Coniuiway,  D.  V.  8..  M.  D..  Vet. 

C.  II.  Etkles.  B.  A«iH.,  M.  S..  Ihiirytna, 

M.  F.  Miller.  M.  S.  A..  Ayron. 

C.  F.  Marbut.  B.  S..  H.  A.,  BoU  Bvrveit. 

(leo.  Hivilr-r."  nil .  Wratht  r  Burvau. 
v.  F.  TrowbrldiiK,  I'u.  D.,  Vlum. 
W.  L.  Howard,  Ph.  D.,  AMi.  Hwt. 
V.  S.  (JaKcr.  rii,  I).,  Hot. 

G.  M.  Ueed,  I'll.  I).,  AhhI.  Uot. 

R.  II.  Shaw.*  B.  8..  Amtt.  Dairyman. 
W.  H.  rhjiiKH.  i  .  M.  S  .   ]Miit.  Holt. 
K,  A.  Trowbrid;ie.  U.  ii.  A.,  A»»t.  Animal 
ITtMb. 

J.  M.  Kvvanl,  M.  S..  Antnuit  Hush. 

C.  A.  Will&oD,  B.  8..  A9»t.  Animal  Htub. 
A.  R.  rorklna,*  B.  S.,  AM9t.  Dairff  Chem, 
11,  D.  liugbes,  M.  S.  A.»  A««f.  AjpnM. 


L.  S.  Backus,  D.  V.  M.,  Asst.  Vet. 
I.  G.  Rinkle,  B.  B..  AmV.  DairymM. 
V.  It.  .Moulton.  M  S  .  \s.<r  f'hrm. 
C  B.  Uutcblflon,  B.  S.  A.,  A««(.  Jyroa. 

I.  .  II.  Halxb,  M.  S.,  Ami  Chem. 

F.  W.  Woodman,  If.  8.,  Rtt*areh  Aul 
Chem. 

C.  K.  Francto,  Pa.  B.,  A.  IL.  Retrarrk 

AnHt.  Chtrn. 
Frank  U.  Demaree,  B.  H.  A..  A««t.  ^tfniii. 
W.  T.  Bovle.  A.  H..  AMt.  Bot. 
It.  .1.  Carr.  B.  S..  A«.^t.   1/m//< /J  //u*/> 

II.  E.  McNatt.  B.  8.  A.,  Uairy  Hmk. 
C  T.  Deartnir,  B.  8.  A..  Agttt.  Hort. 

A.  A.  .Tones,  B.  S.  A..  .•!«*(.  .4/;r.  Chrm. 

I::.  W.  Uuitk,  B.  ».  A..  A»*t.  Animal  if««6. 

Arthar  BhT*.  B.  8..  JSrmtfmaii, 

John  Schnaliel,  (lord. 

J.  <i.  Babb,  M.  A.,  8cc. 

R.  B.  Price,  B.  8.,  Treat. 

K.  8.  Putney,  Awl.  to  i>fr. 


Missouri  State  Fruit  Experiment  Station,  Mounlain  Urore. 


QOVERMM;  ItOAKB. 


TriistooH:  f.  B.  McAfw  (/T**.),  Bfiringfidd;  Joe  Kooerle  {Bee.),  Wnt  Plaint;  W.  C. 

rajnter  (7'rca».),  Koshkonony. 


STATIHN  STAKF. 


Toul  EvanM.  Dir. 

F.  M.  Rolfs,  M.  S.,  J  itf.  /'a*/!. 


K.  r.  Taylor.  B.  b..  Ent. 

A.  M.  8wurlwuut,  FIc/d  Asal. 


Xtaeola  loatltata.  Jegeraon  City. 

aOTBaMlXO  BOABD. 

a 

Board  of  ReR»ntt:  W.  F.  rbamb^rlatn  (Pre*.),  HanniM:  A.  Roaa  Hill  (V.  Pm.). 

Onjumhift :  S  H  ("nrik  tTrrn.s  K  .JrffrrsnH  f'itu:  II.  A.  <;asH  {titatc  Supt.  of  Public  Srh'tnU. 
fx  oftivio),  JiffcrHun  Vity;  Tlius.  S.  Moxltj,  .Jcffvrnon  City;  N.  C.  Burch  (iS'ec.),  Jeffcrton 
City;  llngb  K.  Rea,  Carroilfon;  RIcliard  Smith,  Fulton;  E.  8.  Bmecy,  fly. 


nil  KSKs  OF  sTi nv. 


This  InatitutloD  ba»  the  followini;  departments:  College  (four^year  oourae  leading  to 
deitree  of  B.  A.),  collev'e  preparatory,  normal  (two  and  foar*year  coonea),  normal  pve- 
(tariitory  (thro)-  y*iirsi.  induatrlal,  agricultural,  and  domeotlc.  Tbere  la  aleo  a  aamner 

■cbool  of  seven  weeks. 

BOABD  OF  IHBTHrCTIOX. 


Benjamin  Franklin  Allen,  A.  M.,  LL.  D..  Prc»id<nt;  Ethics,  Psychology. 


Grant  S   Murray,  A.  R.  Phyt.  8ei. 

JooaH  Moton,  M.  A.,  Math. 

r.  8.  Woodard,  B.  8.  A.,  Biol,  A 'jr. 

\\r«    .Toscpblne  8.  Tatea,  A.  M.,  Enyl.. 

Draw. 

Mrs.  Anna  J.  Coopvr,  A.  H.,  iMt.,  Orofl. 

A    T.  Walk.  r.  B.  S..  P>  ,la,j. 

K.  W.  Iluubtou,  A.  B..  .4n»(.  in  Math. 

•  In  the  service  of  tiie  L .  S. 


Wni.  n    H.irrlsnn.  .1««f.  in  Enyl. 
Currli,  M.  I'arney.  Vocal  Mu«ie. 
.laoK's  I>.  English,  Fatm  Buy*. 
\\.  M;iliol  Moorman,  Instr.  Dam.  .irt. 
8aiah  A.  K.  Potts.  JnAtr.  Dom.  fH. 
Mrn.  J.  U.  McDowell.  Matron  for  Boyi. 
Lillian  .Tohnaon,  Jfetron  for  Oirls;  to cAaiV 
(if  jAUindry. 

L>«partmeQt  of  Agriculture. 
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MONTANA. 
MoateM  Agrlottltui^  Coltog*,  Botemon, 

GOVBRNINO  BOABO. 

Fxpciitlve  Roar<l  :  .Tnnii  s  M.  ITMtiiiTtnti*  ( Prrn  \.  Hmrmnn  ;  WnIt»T  S.  Ilartnmn.*  Cen- 
tral  Avenue,  Bozeman;  J.  II.  Baker,*  Commercial  Sationol  Bank,  Bozeman;  George  Cox 
(8«e.-Tr0a*.)f  Bozemam. 

eot)BB£ll  OF  BTl'OT. 

Thp  follovvinj;  ctniist-;  <>f  stinly  nn»  fjivi-n  :  Four-year  coursos  In  civil,  electrical,  and 
mechanical  enplneerinp,  home  solence,  chemistry.  blolo>;y,  hlHtory-lltoniture,  iiinthomnt- 
lc«-phy8lcs,  pharmacy,  aKronumy.  anixuaJ  Industry  and  dairyinc,  horticulture,  and  forestry, 
leadlog  to. tbe  decree  of  II.  8.;  foar*jeBr  coarse  la  art  and  music:  four  year  preparatory 
Bad  thr««>yeBr  ajtrlcultural  eonrami;  two-year  course  In  pharmacy  d'h.  one-y<-ur 
course  in  houaehold  ecoaomics,  and  abort  wlater  cooraes  in  creamery  work  (four  weeks*, 
dairy bw,  stock  JudxtuK.  and  domcBtlc  aetence  (on«  week). 


BOARD  or  IXaTUtrCTtON. 


James  M.  nnmiltoo,  M.  8.,  President :  PhiUmopim  and  KconovtivH. 


Mra.  F.  E.  Marshall.  Art. 

Wm.  F.  Brewer.  A.  M..  Knol..  lAt. 

Aaron  11.  Currier,  \.  M..  French,  German, 

una  A.  Harkloa,  M.  S..  Dom.  8ci. 

Robert  A.  Cootey.  B,  8..  Ent. 

Wm.  D   Tallman.  B.  H..  Math. 

Frederick  B.  UaOeld,  B.  S.  A.,  Afff*. 

Wm.  M.  CobleUrh,  A.  M..  Chem. 

Wm.  J.  Elliott,-  B.  a.  A.,  Dairying. 

Alfred  Atkinson,  B.  S.  A.,  Afyron. 

O.  B.  Whipple,  B.  S..  Hort. 

Uobert  W.  Clark.  15.  A<jk.,  Animtil  Intlut, 

Walter  J.  Taylor.  IK  V.  M.,  YeU  8ci, 

T:  S.  Cooley,  B.       £Mf.  of  Parmer*'  In»t». 

Edmund  lUirk.-.  It.  S.,  (Anitt.)  (hem. 

Deane  B.  Swingle.  M.  8..  Bot.,  Bact. 

Cbaa,  Bi.  Dearborn,  B.  8.,  Mech.  Art». 


M.  Herrlck  Spauldlng.  A.  M.,  {Anni.)  Zool. 
Robert  D.  Kneale.  C.  E.,  Ciril  Rnoin. 
Mury  A.  Cant  well.  Ptin,  Prep.  Dept.;  tnatr. 

Engl.,  Math.  ' 
Helen  R.  Brewer.  A.  B..  Instr.  H(*t.,  Lat. 
Kdward  A.  I>uddy.  A.  M..  PublU:  Speaking. 
Florence  BalUnger.  inatr.  Bcw. 
Frank  W.  Ham.  M.  8..  Inetr.  Php». 
V.  C.  .Snow.  B.  8.,  .U*/.  in  CirU  Emgin. 
Frieda  Bull,  M.  8..  AMt.  in  Moth. 
Florence  Brown,  B,  8.,  A«ft.  in  Dom.  8ci. 
Wm.  F.  Seboppe,  B.  S.  A,.  Inetr.  PouHrg 

II.  P.  Qrlffln.  B.  8.  A..  .4«at  in' Animal  If  nab. 

J  I.  F.  I '.I  I  Larson,  B.  t*.  A..  Annt.  in  AgrWl. 
Mrs.  Edna  Uage,  Awtt.  in  Art. 
Mra.  Mary  K.  Winter,  l<4br. 


Montana  Agricultural  Experiment  Btatloa,  Bozeman. 

Departanieiit  of  tbe  Montana  Agricultural  CoiioKe,  under  the  control  of  tha  Bxeeutlye 

Board. 


BTATIVX  ST.IFK. 


P.  B.  Llnfleld.  B.  S.  A..  Dir. 

a.  A.  Cooley.  B.  S.,  Enf. 

O.  B.  Whipple.  B.  S..  Bart. 

W,  .T.  Elliott."  B.  S.  A..  Dairyman. 

Alfred  .\tklnRon.  B.  S.  A.,  .-lyron. 

R.  W.  Clark.  B.  Auiu,  Animal  /ndlW. 

Fdmtind  Burke.  B.  S..  Chem. 

1).  15    Swingle,  M.  8.,  Hut.,  Itatt. 

W.  .r.    laylor.  1).  V.  M..  Vvt. 

J.  B.  NalMO,  Bnpt.  Drp  Farm  Work. 


II.  M.  rinckney,  B.  S.,  A.  M..  Aunt.  Ghem. 
L.  F.  <;ie.Heker.  B.  S.,  AnMt.  Apron. 
II.  F.  Patterson.  B,  8.  A.,  A«»t.  Affron. 
W.  W.  .Spain,  B.  S..  .U«r  .l,;r.  Kngin. 
U.  i;   .Morris,  B.  S.,  AmhI.  Uot. 
II.  F.  t;rimn.  H.  S.  A..  Anst.  Animal  Indue. 
\x.  F.  s.  iiopii.'  I'.,      .\.,  isst  Pnultryman. 
l-riu  Kiiorr.''  supt.  Hutithy  Subnta. 
.lobn  Stephena.*  B.  8.,  8api.  Pergue  Co. 
Subeta. 


VBBXA8XA. 

Tbe  College  of  Agriculture  of  the  University  of  Nebraaka,  Lincoln. 

OOVEB.NISG  BOAHU. 

Regents  of  the  UnUeralty:  Chas.  S.  Allen  {Pri«.),  Lincoln, •  Wm.  G.  Wbltmore.*  Vulitp: 
Tietor  O.  Lyfbrd,*  Falls  Oifp;  Cbas.  B.  Anderson,  Crete;  Jas.  8.  Dales  (ffec),  Lincoln; 

George  Coupland,  Elyin  :  Frank  I..  Ilnller,*  Omaha. 


■BeslSned,  to  take  effect  January  1,  lAlO. 

^tn  eoopefBtiOB  with  the  U,  8.  Department  of  Agriculture. 
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NEBSABKA. 


comunni  or  btodt. 


Tbc  GoU^e  courses  consist  of  four  general  groups — the  general  agricultural  group. 
tb«  t«Plin1cal  agrievttiml  groop,  the  technical  foreetnr  tcrwp.  and  the  home  economic* 

Kr(Hi|>  (11.  A  throe  years"  vocattontil  cnursr'  in  a;.'rioulttiri'  and  homt-  i>conomlc»  [<* 

offered  lo  a  secondary  school^  wblcb  is  In  session  for  six  months  each  year.  A  seven 
weeks*  winter  course  In  agrlcnlture  Is  also  offered  In  this  school.  The  tcftchcn'  college 
mIT'ts  a  one-yenr  <  onrsr  In  .'iurirniruro  and  in  home  ccQiiomIca  and  manual  tralnlDf  aad  a 
Hummer  ttcbool  for  teachers  (six  weclcs). 


BOABD  or  llMTBOCTIOIf .« 


Samuel  Avery,  I'n.  D.,  Ci 

Bdgar  A.  Riirnett,  B.  8..  Ih  an  Colhyc  of  Ajir. 
rtmrloH  E.  Bessey,  Ph.  D.,  LL.  D.,  Head 

PefiH  in  I'nir.;  Head  Bot, 
Lawrence  Uruner,  B.  8.,  H«ad  Bnt,;  Avig. 

State  Ent, 

A.  T.  Teters.*  D.  V.  M..  Head  Antmal  Path. 
Albert  K.  l>avi8!u>Ti.  A.  It.,  iVIlk  SchtMii  of 

Agr.,  Head  Agr.  Kd. 
Howard  R.  Smith,  B.  S.,  Head  Animal 

Jlutb. 

Archibald  U  Haecker,  B.  S.  A..  Head  Daitg 
Hn»b. 

Fredk.  .T.  Alwny.  Ph.  D.,  lltad  Apr.  Ohem. 
Bolilns  A.  Emerson,  B.  8.,  Uort, 
Bosa  Bouton,  A.  M.,  Home  Scon. 
rrank  J.  Phillips.  M.  8.  F..  For. 
Edwin  M.  Wilcox.  IMi.  IX,  Agr.  Bot. 
Leon  W.  Chase,  B.  8.,  Farm  Meeh, 
Kdwnrd  (I.  Montgomery,  A.  M..  Kxpt.  Affron. 
Ilalsey  IS.  Xatea.  Capt.^  U.  8.  A..  Jau.  Sei.; 

Comdt.  of  CadeU. 
Charles  W.  Pugsley.  B.  .S.,  ImtruetUnnal 

Agron.  and  Farm  Management, 
fieo.  E.  Cottdra,  Ph.  D..  Oeog.,  Eean.  Oeol. 
JnmeH  II.  Oain»  IL  D.  C,  <A««oo.)  Animal 

Path. 

Vol  Keyser.  B.  8.,  Supt.  of  Parmwt*  InsU. 
Annette    R.    PbUhrlck.*   B.    8..  (viMOC.) 

Ifome  Econ. 
Harriet  Folger,  B.  B.,  (AsaoO  Home  Beon. 


MHccllur  of  the  Cnivenitit. 

.Fulla    K.    Ixjughrldjfe.    A.    B..    (JLdfnnet)  ! 

Math.;  .Unt.  I'rtn.  School  of  Agr. 
Lazello  B.  Sturdevant,  A.  M..  M.  D..  (,4««f.) 

Animal  Path. 
Myron  II.  8wcnk.  A.  iL,  (AdiMiof)  Ent.: 

Asst.  State  Ent. 
Vernon  V.  WeRtjcnte.  B.  S..  (.Adjunct)  Hart, 
Percy  B.  Barker.  A.  B.,  (Adjunct)  SofU. 
Ellis   Itail.   B.   S.   A.,    (.4d/wnct)  AsfsMf 

Hu«b. 

R.  C.  Aahby,  B.  8..  (Adfnnct)  Animal  Bnt^ 
R.  F.  Howard,  B.  8.  isr  Aati., (Adjunct)  Hart. 

R.  S.  Truml.nll.  A.  M..  (  Xiljiinrt)  Affr.Vhrm. 
W.  L.  French,  B,  8.  AoB.«  (Adi«ii«l|  Dairw 
ing. 

O,  Ilerbei  t  (  ..ons.  A.  B.,  (Adjunct)  if/r.  Bot. 
K.  A.  ITlmann.  B.  &.  Inttr.  Dairg  IfNat. 
Flora  Bullock,  A.  M.,  Instr.  Bngl. 

Alv;i  A.  Iliicr,  Iii.itr,  Woodtrork. 
Mary  V.  Zlmmer,  A,  B.,  /iMfr.  Uath.,Pkif*. 
Ella  B.  Harper,  A.  B.,  Jastr.  Ham0  Beon, 
(irace  (J.  Denny,*  A.  B  .  Jiuttr.  Ilumc  llvon 
Claude  K.  Sbedd.  A.  B.,  In9tr.  Farm.  Mack. 
QIaldeth  Denny,  A.  B.,  Asst.  in  Qtrman  and 
Hist. 

mna,  C.  Noble.  B.  h..  Asst.  lAbr. 
Samuel  MeKelvle.  Leet.  on  Swine  Judgtnff. 

Krwin  Hopt,  B.  S..  Assi  f;,  h<,„l  <,f  An, 
\  Mrs.  Vadn   C.   Vennum,  Asst.  RegUtrw, 
I     Behool  of  Ayr. 


Afrlenltural  Szpartmant  Statton  of  Vebiaaka,  Ltnvoln. 
Department  of  the  University  of  Netwaaka,  under  the  control  of  the  Board  of  Batents, 


STATION  .STAKK. 


K.  A   Rnrn»'tt,'*  B.  S..  Dir 

II.  K.  Hmlth.  B.  S..  Animal  Hunb. 

A.  T.  Peters,*  D.  V.  H.,  Animal  Path. 

K.  M.  Wilcox.  Pii.  I>..  Ayr.  Hot. 

Frederick  J.  Alway.  Va.  D.,  Chem. 

A.  L.  Haecker.  B.  S.  A.,  Dairg  Hwh. 

Lawrence  Bruner,  B.  8.,  Snt. 


v..  C.  Monfrnmerr.  A.  M..  Krpt.  Agton. 
h.  .1.  I'liillipN.  M.  S.  r..  For. 
K.  II.  Barbour.  Pn.  D..  Gcol. 
Geo.  R.  Chatburn.  A.  M..  Jiighteag  Bngin. 
U.  A.  Emerson.  B.  8.,  Uort. 
O.  V.  P.  Stout,  C.  B.,  /rHp.  and  Oraia- 
age  Engil^. 


"  Includes  only  Instructors  In  siibj«*<'ts  dic^rtlv  n  latliik'  to  agrlcuUnn-.  Many  other 
members  of  tbe  university  faculty  give  instruetlou  to  students  purauing  tbc  course  lesdiog 
to  the  degree  of  B.  8. 

^'  Resigned,  to  take  effect  January  1,  1010. 

*■  On  leave. 

«>  Id  full  charge  of  North  Platte  Bubotatlon. 
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Geo.  A.  LoTelmnd,  B.  8..  LL.  B.,  Met. 
C,  W.  Pugslf^,  B.  8.,  Agnm.  «imI  Farm 

Management. 
J.  H.  Gain,  M.  D.  C,  4««oe.  Aii<MOl  Path. 
W.  P.  Snyder.  A.  B..  IC  8.,  8upt.  North 

Platte  SuMa. 
W.  W.  Burr.  B.  8.,  A9$t.  in  SoOa  and  Crop*. 

yorth  Platte  ituh«ta. 
R.  S.  Tmoibull,  A.  H.,  AMt,  in  Agr.  Chem. 
r«  B.  Barker.  A.  B.,  Atti.  In  Soff  Agrvn. 
M.  rr.   Swonk.  A.  M.,  Aut.  Bnt.  (AMI. 

State  Ent.). 
Q,  B.  Goods,  a.  R,  A»§t.  Agr.  Bot. 


Miss  Y.  W.  Pool.  B.  S.,  M.  A.,  Aatt.  {»  Affr. 

Bot. 

U.  F.  Howard,  B.  S.  A.,  Aft.  Hort, 

h.  B.  StnrdeTant,  A.  If.,  M.  D..  Atti.  Ant" 

mal  Path. 

Ellla  ihUl.  B.  S.  A,  Aut.  Animal  Mn9b. 
Theo.  A.  Klemlbfteta,  A  B.,  B.  8.,  A«tt  in 

Erpt.  jigron. 
Kmin  Hopt,  B.  8.|  AmI.  in  Cropt  and 

Bort..  Nmfh  PMte  Subttu. 
Louise  Alh  ti."  Heed  Lab.  Aid. 
S.  W.  TerlQ,  Farm  Supt. 
3.  8.  DaIck.  Ph.  M..  Pintmektl  800. 


OoUtff*  of  AfftevltoM  of  Am  UalvaiMttr  of  Vttite,  Beiio. 

Resents  of  UttlTeratty:  John  Sunderland,  Jr.*  (Cbair.),  Reno;  Geo.  H.  Taylor.*  {See,), 
Reno;  r.  B.  Henderson.*  Elko;  A.  A,  Codd.«  Ootdfteldi  J.  J.  SnlllTan.*  7<iv<iiia  Cl^; 
Fmnk  WiUlauB,*  Good  Springs. 

coomasa  of  stodt. 


The  Mgalar  eourae  nqalrea  four  years  for  eompletton  and  leads  to  the  decree  of  B.  8. 

In  Agr.  Short  courses  In  nKricuIture.  dalrylni:.  nnrt  dompstfr  srfoncp  nro  pirpn  during 
llie  months  of  January,  February,  and  March  of  each  year  for  the  heneht  of  ranchers. 
I'ttstBraduate  eourtes  and  a  three-year  agrlciiltural  coarse  In  the  nnlverslty  bUrh  sebool 
ars  provided. 

BOABO  OF  IMaTBrCTtOy. 

Jeacj^  EL  Sttibbe.  M.  A„  D.  D.,  hh.  D.,  Preatdent  af  the  Vnlvwtttg,  Dtrtetor  of  the 
S»perim«nt  dTfafloa.  and  in  charge  of  Parmer^  JntUtutet. 


Herbert  w.  Hill.  B.  Ia,  Pb.  M..  Bngl,  Lang, 
and  lAt, 

r.  B.  Kennedy.  Ph.  D..  Bot,  Hort.,  For. 

Henry  Thurt.ll.   n.  S..   M,rh  .  Ur/f/i 
Gordon  H.  True,  B.  S.,  Agr.;  Animal  Hu90, 
Robert   Towers.   V.   Pre:;   PoUt.  Btfon.. 

Horace  L>.  Boardman,  B.  S.  in  C.  E..  Civil 

Bngin.  rReroll. 
Lowe  A.   McClure.  Lieut,*  B.  B.  A.  Mil. 

Sci,  and  Taetle*. 
Samuel  B.  Doten.  B.  A.,  Bnt. 
Peter  Frandi?<'n.  A.  M.,  Hif>I. 
C.  A  Jacobeon,  I'u.  D.,  Agr.  Chcm. 


Snnford  C.  Dlasmore,  B,  8.,  (Ant.)  Agr, 

Chem. 

Chas.  8.  KniKht.  B.  8.,  (A«»t.)  Apron. 
Kate  Bardenwerper,  B.  8.,  (  Aast. »  notn,Bet. 
Ijcon  W.  Ilartnian,  Ph.  D.,  Phys. 
A.  C.  Gougb,  B.  M.  B.,  Inttr.  Ifeeh.  Sngln, 
Katherine    Lewem,     (Atst.)  Froe-Homd 
Draw. 

Maxw«>11  Adams.  Ph.  D..  Chem. 

Winfrod  R.  Mark,  r».  V.  M.,  lUirt  .  V<  t.  Sci. 
Eliza  II.  Overman.  B.  8..  A»»t.  in  Biol. 
Araoo  A  Heller,  A.  H..  Aatl.  in  Bot.,  Hort, 
.log.  n.  I^aymHii.  R.  I...  TAbr. 
Alice  R.  Armstrong.  Aaat.  JAbr. 


Vevada  Airleoltaiml  Esperlneat  SteUm,  Beno, 
Department  of  University  of  Nevada,  under  the  control  of  the  Board  of  Regents. 

STATION  RT.irr. 


Joseph  E.  Stubbe,  M.  A.,  I>.  D.,  LL.  !»..  J)ir. 
P.  B.  Kennedy.  Ph.  D..  Bot.,  Bort.  For. 
Peter  Frandnen,*  A.  M..  ContuUing  Zool. 
Q.  H.  True.  B.  8.,  Agr.j  Animal  Hu»b. 
%  B.  Doten,  B.  A.,  Bnt, 
S.  C.  Dinsniorp.  B.  8..  Vht  m 
James  £.  Church,  Vu.  D..  Cooperative  ob- 
oerter  tn  OUmat,  and  Met, 


W.  B.  Mack.  D.  V.  M.,  t'el  Baet. 
C.  A.  Jacobso*!,  Ph.  D.^  Chem. 

A.  A.  Heller.  A.  .M..  .t««f.  Hot.,  Hort, 
Theodore  W,  (.'lark.  Farm  8upt. 
Miles  B.  Kennedy,  B.  8.,  Asst.  Chem. 

Jos.  I>.  I.:tvTnnn.  li.  I...  IJbr. 

Mrs.  T.  \V.  Cowglll,  M.  A..  A»»t.  Ubr. 


■  JB  the  service  of  the  t*.  8.  Department  of  Asrlrutture. 
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NEW  HAMPSHIBE — NEW  JEBSEY. 


flollAf 9  ttf  Agrionltviv  sad  fht 

GOVBBKfNO  BOAKD. 


Mwflhattlo  Arte,  Durham. 


Board  of  Trustee)^:  Gov.  Ilonrj  B.  Quinby  (e*  officio).  Concord;  W.  M.  Parker  {Trtc».). 
Mttnche^ttr ;  W.  I>.  Gibte*  (<■«  oj91f<fo).  Hwrksm;  Warr^  Brown*  (Av*.)f  JITamptow  FoJIf ; 
Luclfn  Thompson  (sec),  Durham;  John  Inllant.*  Prmbrokc;  Walter  I>rew,  Colrbrook : 
Uicbartl  M.  Scummoo,  Slratham;  HoRecrnns  \V.  IMIiRbury.  Londonderry;  Nabum  J.  Bach* 
elder**  Antferer;  Bd««Fd  WMOa.*  SMhva;  Oeorse  W.  Currier,  JVothtfo;  George  H. 
Btnchem,  JloiMJkevter;  Ricbard  W.  Sullowaj,  FnnkUm, 

COCltaBB  OF  ATCDT. 

'I'lurc  nr<'  flvi>  fmir  ymr  roiir>«"'s  of  -,finl'. ,  viz:  .\;^ri*-nlti.iral.  tnrcliaulral  rnffincorin);, 
eiectrfcnl  eogiaeerlug,  cbemicai  ertKineering.  and  a  general  course  (open  to  women),  all 
leading  to  tbe  degree  of  B.  8. ;  couraea  of  two  jcva,  ten  weeka  and  two  wMka,  each.  Id 
agriculture,  and  a  ten  weeka*  courae  In  dairj-lng. 

KMiKO  or  l2«8TBCCTI01t. 

William  D,  GIbba.  D.  Sc..  Pmidmi. 


Cbiis.  II.  rot(oc,  A.  M.,  C.  E.,  Dean;  Math. 
Clarence  W,  Scott.  A.  M..  ITIaf..  Polii. 

I' I  on 

Chnrk'H  L.  1 'arsons.  B.  S..  Inorg.  ('htm. 
l  r.'(h»ri<'k  \V.  Taylor.  B.  S.  A..  .Ujron. 
v..  DwlRht  Sand'THon.  B.  S.  A.,  Znol.,  Ent. 
Arthur  F.  Ncshil.  B.  S..  A,  M..  Ph\ia. 
Illchard  WhorlHkev.  Jr..  A.  B.,  Mod.  lAing. 
F.  W   riituatu,  B.  S.,  Drtiip.  and  DcatffH. 
fhnrlvH  Hrook.«i,  Pu.  D.,  Hot. 
Cbarh  s  i:.  Hewitt,  B.  S.,  M.  M.  B.,  Elect. 
F.ttijin. 

Betbol  S.  Plck.  tt.  M.  S..  llort. 
K.  B.  (Jrovos.  A.  B..  B.  I)..  Enul.,  PhUnn. 
Forr-  st  K.  ('.irdullo.  M.  F..  Mch.  Kmjin. 
W.  FdKvrlj.  I.icut..  r.  S.  A..  .Mil.  8ci 

nn<l  TncttCM, 
Pred  Rnamuaaen,  B.  &  A.,  {Astoc.)  Dairii- 

ing. 

T.  R.  Arbell.  B.  S.  A..  (Amoo.)  Animal 
riuslt. 

Charlen  Jnmes,   F.  I.  C,   (.UBt.)  Inorg. 
Vhcm, 


A   M.  Buck.  M.  E.,  (At»t.)  Elect.  Engin. 
.!<  hn  C.  McNutt,  B.  S.  A.,  <A«at.>  Aniiaal 

Hu»b. 

C.  Floyd  Jackson.  B.  8..  M.  A..  (.4«<rr  I  Zool 
F.       Moore.  A.  B..  (Agnt.)  Math. 
Frnnk  H.  Binvvii,  B.  S..  In«tr.  ilarh.  Iforjk. 
l>avid  L.  Uuiulall.  Pii.  I>.,  In»lr.  Chem. 
Harry  K.  luKhnm.  B.  S..  Jnittr.  Wood  IFort. 
Tbonias  J.  Laton.  B.  S  .  liinfr.  Dmrr 
Evan  J.  I>avld.  \.  B..  Jnstr.  lihtt.  and  Lit- 

rrnry  Critiritm. 
Alban  Stewart.  A.  M..  Inntr.  Dot. 
David  Lumsdon.  in  Ftor.;  t'orrman 

nf  a  round*. 
T.  {',.  Bunifnji.  B.  .S.  A..  Anttt.  in  Vef/.  Gard 
Teloppboro  Talsne,  B.  A.,  B.  D..  Asat.  in 

MoiL  Lfiun 
\V.  L.  Slate,  Jr.,  B.  S.  A.,  AmI.  in  Agron. 
I/»8ter  A.  Pratt.  B.  P..  Aanf.  in  Chem. 
riunlos  \V.  Stone.  .\.  M..  ('olhijr  Farmer* 
Mabel  K.  Townsond.  .\.  B.,  Rtgittrw. 
Mabel  Ilodgklns.  A.  B.,  lAhr. 
Cbarlotte  A.  Thompaoo,  Aaal.  tAhr, 


Vew  Hampshire  College  Agricultural  Ezparlmeat  8tatleB«  Durham. 

Ih'purluii'ut  uf  Now  llaiupsbtre  ('oIU'K«'  of  .V^rirulture  and  tbe  Mechanic  Aria,  under  the 

control  of  (he  Board  of  Tniateea. 

afarioN  btavf. 


15.  Itwlpht  Snnder«on.  B.  S.  .\.,  Dir.;  Bnt. 

V.  \V.  Taylor.  B.  S.  A..  Am: 

Fred  RnsmuaseQ.  B.  S.  A..  Dairymatt. 

t'barIrK  Bn»ok«.  Pit.  r»..  Hot. 

n.  s.  iMck.  ti.  M.  s..  n»>t. 

T.  R.  Arkell,  B.  8.  A..  Animal  Uuab. 


J.  r.  MrNntt.  B.  8.  A..  A«#t.  Animal  BaA. 

It.       Curry.  M.  S.,  Atmov.  Chrm. 
W.  C.  O'Kaoe.  II.  A.,  A««f.  Ent. 
Alban  Stewart.  A.  M..  Aaat.  0of. 

n.ivid  Ijiiii-d-n.  AKKt.  in  Flor. 
I  T.  It.  Bunting.  B.  9.  A.,  A«fft.  in  Vcg.  Uar4, 


&ntg«n  ieleatlfte  Beheol,  tba  Vaw  Janegr  CMlege  for  the  Benefit  of  Afrleultttfe  aad  tka 

Xeehaale  Arts,  Xeic  Bruntwtek. 

luirintNiNG  voxm. 

r.i>aril  of  Tnisrc.  -  ;  i',n\.  J.  I"  I'.tif  f  <  ,r  <>ffiri(i\,  Tnnioii  ;  W  S  Ctinimere  i  Chief  Ju$- 
ti{t:  uf  the  t^ttiUf,   \tuuiL;   LUiuuud  WUsou   { Attorney  (Icnrral  t ,   Trvntun;  W.  II.  8. 
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NEW  JERSEY, 


DieawrMt  *  (Prev.).        Brmnnokit:  David  BlDfcbnm,  Eatt  Onttee*  t.  G.  Bergen,  Brook- 

tifn,  .V.  r. ;  Frfflcrlrk  F'relln^huyBen,  \f  trfrrk :  .Tnmes  Neilson.*  Vrjr  finnixifick :  B.  B. 
foe.  Xeic  York  Vity ;  Jamett  Le  Fevre,  ifonnrviUc ;  F.  J.  Collier,  iiudnon,  \.  Y.;  Paul 
Cook.  7y«iP,  N.  T.:  0.  D.  W.  Vroon,  Trenton!  J,  B.  KIriiiMitrIck,  Now  BrmnttHek:  W.  H. 
Leupp.*  ycir  Brunsttirk ;  J.  P.  S<»nrlc  If'-r),  ynr  Hrumfwick ;  W.  F.  Wyckoff,  nrfirikhm, 
A.  }■.;  J.  W.  Herbert.  Jr.,  Helmet tn;  \V.  II.  VredenburKb,  Freehold;  F.  M.  Voorhtva, 
Elkabeth:  J.  I.  Vance,  Newrk;  W.  H.  Van  8teenbergli«  Veto  York  (HtuJ  A.  T.  Clear- 
wflter.  KinftDtun,  S.  V.;  L.  L.  KelloRK,  Vnr  }*or*  t'l'/.v;  H.  N.  Fuller,  Uf»(7nu.  V  V.  : 
J.  B.  Duryee.  .Y«ir  lor*  Cit» :  L.  II.  Sthenck,*  A<«ftan<c;  P.  M.  Brett,*  Vnr  For*  Vity; 
C  L,  Bdgar.  Boston,  Moms.;  W.  E.  Florance,  .Veto  JTrMMtpfeft;  L.  L.  Taylor,  CattonilaJ^aa, 
Jt.  T.;  D.  W.  Cooper.  X^to  Brumwick;  I.  8.  Upaon  (Treoe.),  yew  Brun»»telt. 


corasBs  of  STror. 


There  are  ten  distinct  four-jear  courses  of  study  :  Classical  (A.  B.).  Latin  acientiflc 
iMtt.  B.).  general  ncleoce.  agrlentture.  dvll  engineering,  mechanfral  engineering,  eleetrteat 
rni;iii('.  rlnK.  ch''niistry,  1iiiil<i;ry,  .'in<1  rtny  wnrklnu'  jiihI  ciTutnir-s  i  B.  S.)  ;  n  two-year 
course  In  clay  working  and  ceramics,  and  winter  courses  of  twelve  weeks  each  in  general 
agrleultaiw,  dairy  fanning,  and  ffnlt  growlBg  and  market  gardening. 

BOASD  OP  IlCaTaCCTIOTC. 


W.  R.  8b  Demareat,  A.  M..  n:  D.,  Prettdent. 


Francis  Ciiyler  Van  I>yck.  Pii.  I)..  I>ean : 

Phjft..  Kxiit.  Meek. 
Kdwnrd  A.  BowBer.  C,  B.,  LL.  D.,  Moth. 

and  Enyin.  Emrritu*. 
Rev,  Charlea  R.  Ilnrt.  It.  D..  FAKUto,  Bvt- 

drnrcH  of  Chrintliinili/  Etnrritui*. 
Au'<Hn  Scott.  Pif.  I>..  I.L.  !>..  II int..  Polit. 
i 

Alfred  .\.  TttKWortta,  C.  E.«  Sc.  D.,  Graphicn, 

CIril  Etif/in. 
Julius  NVlKon,  Ph.  I»..  lliol. 
Byron  U.  Ilalsted.  P.  Sc.,  Dot.,  Hort. 
John  B.  Snaltb,  D.  6c.»  Ent, 
Pldward  B.  Voorheea,  D.  Sc.,  Affr.;  Supt.  of 

CoUtge  Farm. 
Ilobert  W.  Itentliis.  M.  8..  Math.,  Anfrnn. 
Kliot    R.    I'liyson.    Pil.    I>.    Hist.    \,t  nf 

Ttachiug,  (4««oc.)  Oennatt  Lantf.  and  Lit. 
Edward  L.  Rteven«on.  Ph.  D.,  HM. 
Rt  v.  Monry  iKi  Mulfotd,  M.  A.,  D. 

Bmgi.  lAtng.  ond  Lit. 
3.  Volney  I>wIb,  B.  B.,  S.  B.,  <7eof.,  Mi». 
Frl«ln  B.  nnvis,  B.  f...  Ronuinrc  Lan;/.  ' 
Haipb  II.  I'arrott,  Capt.,  U.  8.  A.,  Mil.  Hci. 

and  Tacttco, 
Irvin;:  s   TTpeon,  H.  A.,  Rofflatror,  See.  of 

Favulty. 

Walter  R.  Newton,  Pn.  IX,  Oermoa  Lano- 

itiid  r  it 

M.  T.  Scudder,  A.  M.,  Hcicncc  of  Ed. 


<;<'orj;o  II.  PayHon,  D.  D..  Kthirn,  Evidences 

of  Chriationit;/ 
Ralph  a.  WrlRht.  Pii.  l\.  Chem. 
R.  C.  11.  Heck.  M.  E.,  Mcch.  Enyin. 
Cullen  W.  Farmelee,  B.  8.,  Ciop  Worktmg 

find  Ceramics, 
Frank  F.  Thomppon,  A.  M..  K.  K.,  Elect. 
Enotn. 

BIchard  Morris,  M.   H.,   Ph.   D.,  Math., 
Orophtrit. 

William  K.  Broazonl.'.  M.  S..  ( AxnorA  Math. 
Albert  C,  de  Rect.  .M.  S.,  {.t««oc.)  C'hcia. 
rhns.  IT.  Whifmnn,  Pit.  R,  <.4«»or.)  Engl 
.lacoii.  i;    r.ipnian.  Pn.         (  I  xwof.  i  Afir- 
Kdmood   W.    Billetdoux,  A.   M.,  (Assoo.) 

Romonee  lAtntj. 
Ralph       Smith.  Pit.  D..  (  KhhocA  Chcm. 
K.  C.  Davi.K.  Ph.  IK,  (Assoc.)  Agr.;  Prin, 

/fchoot  of  .!;;»•. 
Kdward  L.  lt:irl>our,  B.  O.,  M.  B.,  /««fr. 

Hhct.,  Elocution. 
Fred  H.  DodKe.  B.  A..  Tnttr.  Pfty«.  Trotu- 
'      •"//,*  rUr.  f'l  iiui  iiiKhim. 
Frank  R-  Prat  I,  B.  S.,  Inatr.  Phya. 
Prederlck  T.  Mlttkler,  B.  8.  A.,  /nsfr.  Agr* 
AliMMt   i:    Johnson,  B.  8.,  /n«(r.  JfotA.* 
Qraphii^H. 

W.  Bertram  TwfiiN,  A.  N.,  Jaefr.  flapl. 
i::lk   S.   Palmer,  Ph.   B„  Inotr,  Math., 

UraphicM. 


Vaw  9onmp  Agrlonltwat  Oellago  Ssperlaiattt  Btattoa,  Kow  Bn$n»$etck. 

Deeartment  of  Rutgers  Colle«e,  under  the  control  of  the  Board  of  Trustees. 


aTA«IOg  STAir. 


Edward  B.  V<inrli*  <s.  D.  Sr..  Dir. 

I.  8.  Upeon,  M.  A.,  Chief  Clvrk, 

Jnllns  Nelson.  Ph.  D..  mnl. 

B.  I>.  Ilalsted,  I>.  Sc..  Jtol..  liort. 

H.  U.  A.  Qrotb,  Pa.  D.,  Plont  Phy$ioL 


Karle  J.  Owen.  M.  S..  Anxt.  UoTt. 

J.  B.  Smith.  Sr.  I»..  Ent. 

J.  O.  Mpman,  Pn.  IX.  Sail  Chcm,,  Bart. 

Percy  K.  Bniwn,  B.  S..  Asst.  fhem. 

Irving  L.  Qwen,  B.  8.,  A««t.  Chcm. 
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'Vmt  Jtm^  ftel*  Aftoaltnml  IzptrlmeBt  Btattoa.  New  Brunsviek. 

At  Rutgers  College. 


OOVmNIKO  BOi&ftD. 

Board  of  Muuiffera:  Got.  J.  V.  Fort.  Tre»tont  W.  H.  8.  Denutrett.  Tfew  BntifwMc; 

Ertwnrd  R.  Vr>oHiof«!.  yrtr  HntnitirfrK- :  Kphrnlni  T.  GUI.  11nfh1nnf\rhi :  I>:i\id  F).  l>«*nl!««* 
{Prc».\,  Freehold;  .lames  Nellson,  Si'ir  Bruntttrivk;  C.  11.  Cook,  Trenton;  OifdeD  Wood- 
roll,  jBJUodefJk;  Renrjr  Marelll,  Paterran.*  0«orf{«  R.  De  Camp.  Rotekttiil:  Cyn»  B.  Cronr. 
Coltftrcll J  George  Dorer.  f.Vrff  Omnnr :  .Tirs  P  Wi\r<l,  f.unnn  FnrmH;  II.  A.  (';n«»dr.  /fr)»,r. 
Iced;  Ales.  P.  Oweu,  Miekleton;  A.  E.  Haine«,  McdJorU ;  Frank  E.  Bate,  fi»hiny  Vrctk; 
Pblltp  Todd,  Peapmck;  Atbewt  Richards,  Dover;  C.  C.  Baaley,  ifayirootf;  Bdwln  Radford, 
i>.',t  rrrirfrrii  arr  ,  /r  rwf//  ('{f^;  James  MfiCarthy,  9  faltoa  ai;e.,  /cr^ey  City;  Eall  Bonnet, 
i6i  Anrnr*  avc,  Jersey  City. 

aTATIOH  BTAVF. 


Kdward  B.  VoorhecR,  D.  Sc..  Dir. 
Irrteff  S.  rpson,  M.  A.,  Sec.,  Trett*. 
f'harles  S.  (  atlunrt.  M.  S..  Chrm. 
Viocent  J.  Carberry.  Anit.  Chem. 
Clarence  L.  Pferscb,  B.  8.,  A»at.  Chem, 
Loon  A.  CooKdon,  B.  8..  .4  ns/  ('hew. 
L.  H.  Williamson,  Sampltr  and  Ji*»t. 
J.  B.  Smith.  D.  6c.t  J^nf. 


Maurice  A,  Blake,  B.  S.,  Hort. 

Arthur  1.  Farley.  B.  8.,  Atiit.  Wort.,  Mvr^et 

Card. 

F.  C.  MlDkler,  B,  8.  A,.  Animal  Hiub. 

Walter  W.  Sbuta,  Farm  Fonsmon. 

D.  Munley  Jobbina,  Qree*hou*e  Aemt,  M 

'  Geo.  B.  Tbraiber,  Field  Aeet.  in  Heiri, 


MSW  XEXIOO. 

Haw  Maalaa  OoHofo  af  Agxloaltwa  and  Haeka^  Arta,  Aprieailoral  (7oll«0e. 


aovmniNO  boabd. 

Board  of  Regents:  R.  K.  McBrlde  {Pre*.),  La*  Cruce*;  Hiram  Hndioy.  Lae  Crueee; 
VIneent  B.  May  iSec.  and  Tretu.t,  Lae  Crares;  Georite  Arnot.  AUmqurruue;  W.  A.  Btttlwr 
land.  La«  crurex.    Advisory  Members:  Gov.  George  Curry,  Swta  Fe;  J.  E.  Clark  (iSTapl 
Publie  Jnetr.),  Banta  Fe. 

rorsses  oir  studt. 


There  are  aeren  four-year  courses  of  study,  viz:  Agricultural,  mechanical  engineering, 
civil  engineering.  el<>ctr1cal  englneerlni;,  honsehold  economics,  coromercp.  and  a  general 
or  Kcientlflc  course  ( B.  S.l;  jrrnduate  rourses.  four  year  prepar«t<>t  v  <  ourse ;  four  year 
industrial  couraea  in  agriculture,  izii*chanic8.  domesiic  scieoce,  and  business :  two>year 
CDwrsaa  In  Bngll^  and  Bngllali-Spanlab  atenograpby. 


BOABD  of  lyaTBlTTIO!!. 


W.  K.  Garrison.  Ph.  ]>.,  JVe«<rfCAl 

Luther  luster.  .M.  S.  A..  Oean  of  Afir. 
Clarence  T.  Hagerty.  If.  8..  Uath..  Afitmn. 
t:imcr  O.  \V..ot<»n.  B.  S..  A.  M..  Riol..  fh  ol. 
J.  I».  TiDMley."  li.is..  Phi/>i.,i>oil  i'/i^/x  .  (//./. 

Famtrr*'  /a«f«.  and  Cooperattvc  Erptn. 
Jchn  U.  ^fnrnrthiir.  Vn   D..  Engl.,  Hiii. 
R.  Fred  Hare.  M.  S.,  t7itM4. 
Fabian  Garcia.  M.  8.  A..  Uort. 
^.  O.  Miller,  n,  S.,  Rrf/htnn  :  titeu..  Tin""-- 
<:.  K.  Lain.  M.  S..  M.  A..  I'rin.  Stni.  Ih  ft. 
l'\  L.  Blxby,  B.  S.,  Vit  ll  and  Iniij.  F.h<!. 
Caroline  W.  Daniels.  A.  M.,  <.tMoc.)  HnuL: 

Dcun  o(  W'uimn. 
Margaret  H.  Haggart,  B.  8..  HoueehnM 

El  1,11. 

MerrlH  L.  Ilolilll.  A.  B..  .^puni^li,  Lut. 
.Ii.hn  H.  Vaiitrliiin.  A.  M..  (.-iMor.)  HM. 
.1.  11.  Squires.  I'H.  D..  ( .l.<>^')(•. »  Aifnui. 

*  KcHimied.  to  tak«<  el 


i/  fAe  Colleffe:  PoUHeal  Economy. 

Clias.  P.  Geor;;f.  Major.  V.  8.  A.  (Uetired*. 

Mil.  l<ri.  and  Turtim. 
S'n-teton  U.  MItehell.  M.  S..  ^Al^nt.^  Chem. 
1  rank  Sforkton.  B.  S..  (Anit.)  Phpn. 
II.  II.  SlmpHon.  B.  .S..  [AMiit.)  Animal  Hueh. 
W    V.  Hchaphorst,  B.  8.,  iA»*t.)  JTcrft. 

Kni/in. 

E.  I.  W.  rher.  Pn.  D..  (A«sf.)  BM. 

.T    A.   Anderson,  A«al.  Re^ietrar.:  tnetr. 

Lucy  M.  Lewis,  A.  B..  B.  h.  ti.,  Litr.:  Aft. 

in  En  III. 

.1.  sso  E.  Miindell.  B.  S.  A..  .U,<»f.  in  Uort. 

.1    B.  Sfc.n.  klni:.  M.  E..  .4««/.  i»  Irriff. 

]\.  M.  Wlknx.  1!   E  .  Ai^Ht.  In  Knuf. 

.\.  V.  Hjerreuaiiid.  H   .S..  in  Chtm. 

V   E.  Miller.  Dtt.       u //<»»>. 

<:  K.  Went,  Asst.  ill  Mech.  Engin. 

.lanuary  1,  lOlO. 


Digitized  by  Gopgle 


« 


NEW  MEXICO — NEW  YORK. 


49 


G.  V.  Stocker,  B.  S..  A»Kt.  in  Math.,  Civil 
F.nifiH. 

Jo.Hcphlne  Morton,  A.  B.,  Aunt.  Libf. 
Mrs.  C.  P.  nielpe.  Attt.  i»  Prep.  Dept. 


Fannie  Kord,  H.  H..  Aunt,  in  Prep.  Dept. 
V.  B.  lies.  Farm  Forvman. 
h.  W.  Has,  Dairifman. 


AfrlealtanU  Sxpariflunt  ttattw  «f  V«v  Mtttoe*  ilffrioniriiraf  CoOtge. 

DepArtmeDt  o(  New  Mexico  College  of  AKTiculture  and  Mechanic  Arta,  under  the  control 

«f  the  BmM  of  Begenta. 

flTATTOX  HTAVT. 


Lather  Foster,  M.  8.  A.,  IHr. 
B.  O.  Wooton,  B.  8..  A.  M.,  Bot. 

J  {►  TJnMlej  ."  D.  S..  V.  Dir. :  ,Soil  Pln/n..  Mrt. 
Fnbtan  Garcia.  B.  &.,  M.  8.  A.,  Uort. 
S.  r.  Hare.  H.  8..  C'Aem. 
.F.  H.  S<jutrp?«.  rri  .l</»*on. 
K.  I.  WerlMJr,  I'li.  l>..  Aunt.  Bat. 
,  S.  B.  Mitchell*  M.  S.,  Ftni  AMt.  Vhem. 


I'rauk  Mtookton,  B.  S.,  AMt.  in  Soil  I'hif. 
U.  II.  SImpflon,  B.  8^,  A—t.  In  AtUmal  Mlu»b. 

J.  E.  Mundell.  B.  S.  A..  AaHt.  in  Unrt. 
A.    r.   BJerregaard,   B.   S..   istcoad  A»9t. 
Ckem. 

v.  L.  nixby,  B.  S.,  Jrrig.  Kntrtn 

J.  B.  Stooeklng,  M.  E.,  Asst.  in  Jrrig. 


IffEW  YOBX. 

Vew  Tecfc  Affrteoltarml  BspeirliiMat  Station,  Oeiiere. 

Board  of  Control:  Tboe.  B.  Wllaoa  {Pres.),  IToIte  Cornrrs;  W.  O'Hanlon  (8re.  «nd 

Trtaf.),  tJrtifrn:  <;<ir  f"!i!irl'>s  K.  IIukIu's,  Albunji;  Comr  ItsiymoTKl  A.  rearson,  Albanp; 
Alfred  G.  Li'wl».  thnrva;  Kdgar  iiutwubury,  VurtiHU  ;  Irving  House,  Uochvatcr;  Lyman 
1*.  llaWlniid,  QamdeH;  L.  h.  Morretl,  Klnderhaok;  Ellbu  8.  MlUer,  Wadinff  Miver, . 


.STATIllX  .STAFF. 


WbltmaD  U.  Jordan,  D.  Sc.,  LL.  D.,  Dir. 
<i«o,  W.  rhurchfll.  Agr. ;  »upt.  Labor. 
WUIlmii  r.  VVhet'Ier.  Animal  Jndut. 
U  A.  IlarUluK.  M.  8.,  Jiact. 
Martin  J.  Prucb.<i.  M.  8..  A»»oc.  Bact. 
Jumps  K.  Wilson.  IS.  S..  At.st.  Bavt, 
Fred  (\  Steiirart,  M.  Hot. 
Georsfe  T.  French.*  B.  8.,  J«f.  Bot. 
Stockton  M.  McMurron,  tiut 
J.  O.  UrosBeDlNicber»  A.  B..  I'd.  B., 
Jtof. 

I.ni-his  L.  Van  8lyk<'.  I'li.  ('him. 
A.  W.  B<wworth.  B.       ^ir«or.  Vfn'm. 
E.  L.  Baker,  B.  S..  J««oe.  Chem. 
Morgan  I'.  Sweeney.  M.  A..  Atixt.  Chim. 
Arthur  W.  Clark.  B.  8;.  C/ieiii. 
Anton  B.  Bone.  B.  8.,  Aaaf.  C'Arm. 


Otto  McCreary.  Atat,  Chem. 
Jas.  T.  Cuslek.  B.  8.,  A»»t.  Chem. 

'  <i>iu-(»  A.  Smitli.  Dairy  Exficrt. 

I'runk  II.  Ilnll.  U.  8..  Vvditor  oml  Libn 

ferclva!  J.  rarmtt,  A.  M..  Ent. 

Harold  i:.  llcHlukiKs.  n.  S..  AxHt.  Ent, 

\y.  J.  tteboene/  U.  .\tin.,  AMt.  Kni. 

l  lyRses  P.  Iledrlrk,  M.  8..  Hori. 

Richard  Welllnuioii.  B.  S.,  .U«/.  Bari. 

M.  i.  Dorsej,  B.  8.,  A««l.  i/ort. 

W.  n.  Alderman.  B.  8.  A.,  Ant.  Bori, 

Orrin  M.  Taylnr.  Fon  wun  in  Ifttrt. 

F.  A.  Sirrlu.  /  M.  S..  hpeciat  Agt. 

F  R.  fJladwin.  M.  A..  {Fredonfa)  in  charsnf 

(Inifii    Di.siasr  Invi&t. 

Frcflk.      HartselU  M.  8.,  {Fredonia)  Ent. 

Invest. 


Vew  Terk  fltnto  OoUege  of  Agrlevltiiro  at  OoraoU  Vnivutltf,  ilAooo. 

(SOVXRNIKO  BOAkD. 

Board  of  Truoteea  of  the  Vnlvenilty :  £jr  atfiein — Jacob  Gould  Scbnrman*  {rrc».  of 

Vnir.^,  Ithara:  'fiivern<ir.  Ufut^nfinf  <;"V<  rTior.  Speaker  of  the  .Vf".-(  mt>lv.  <'oninil«^lon<'r 
of  Education,  i'oromi»8ioner  uf  Agriculture,  .Klbunu ;  Fresldeut  of  Stat«>  .\>!rk-ultural 
Society,  ^f5oMir;  Librarian  of  the  Cornell  Library,  tlhacu.  Cbarlea  B.  romell.  Ithaca; 
Ilenry  P.  \.(ir<].  Jthnn%;  Andrew  1>.  While.  Ithnm :  A»dr<'W  ('arn<'>:le.  ,Vcir  y"i  f:  Cif'i: 
R.  II.  Tn*nian.*  Ithava  ;  Harry  L.  Taylor,  ItuSnln  :  St.  wart  I..  Woodford,  lA  \S  <i(l  t>lrrrt, 
Vew  York  dtp;  Walter  V.  Kerr,  to  ttridae  ttreet.  Xeur  York  dtp:  Henry  B.  Ickelhelmer. 
fior  f'ii,  \ttr  York  f'itu:  C\y.\H.  S.  Sliepainl.  Verr  H'lnn,  \.  >'  •  1!  TV  WtHf.iniv.  Uttma: 
Jlynder«^  Van  i'leef,  llhnra;  Frank  II.  Ill>«cock,  SiirarUKc;  ('.  E.  Treman,  Itlutva;  CliaK.  H, 
Blood.  Ithaca:  Henry  W.  Sackett,  rribttae  Buttdtng,  Xeir  York  Vttp;  John  II.  Barr. 


•  Resijrned,  to  laki*  efTcet  .faniinry  1,  lUJU. 
14710— Bull.  l'l.'4--  iu  4 


On  leave. 


UlverheaU,  N.  Y. 
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Si/racuve;  Robert  T.  MorrlH,  litti  AladUun  aicnuc,  Xeic  York  City;  Henry  II.  Wesllnjt- 
hoQm>.  MS  Broadway,  New  York  Vttit:  Ovo.  C.  Roldt,  Waldorf' Atttorta.  Setr  York  rUv: 
Wllliiim  R  I'ratt.  Itatario;  Jus.  H  Kdwards.  ;  '  nr:n<! »  „,  \,  ,r  Ymk  f'ifu:  .1  T  \.  w 
man,  Ithaca;  Wiu.  II.  FreDcli,  Chicayo,  ill.;  Albort  11.  S(>wi-H,  Walton;  Emoryoa  Mc- 
Mlllto.  AVir  York  Vity;  P.  C  Stpv^os.  Attica:  Thos.  B.  WIImmi.  Malta  Comer*;  A.  ft. 
f'n'tiiiiin.  Wnlii',!!,  :  j  N'.  i'arlis|«>,  Watrit'iim:  WiUnn]  H.jiTi.iii.  lAikc  Shore  /Jm'M- 
iny.  Chivtiyu,  III.;  ('has.  V..  Dickinson,  Sue  York  City;  Kiuiuunii  L.  WlllUnw*  (ibfec.* 
l'r«M.),  Ithaca;  Cbarles  I>.  Bostwiek  {Ami.  ttee.-Trta»,i ,  Ithaea. 

COUKSKS  mK  STIUV. 

TIh"  colloK"'  "fTtTK  a  four-.vo.'ir  ntiirsf  Irmllnt;  Jo  tlio  dojtreo  of  bachi'lor  of  noloni-r  In 
aKriculturi'.  a  fuiir-yt-ar  course  In  liouu-  itkuooiJch,  and  posturaduafe  courses  loading;  to 
«dv«ii€<'d  dcitr»»K.  tim'  foiiowinK  opportunltle*  are  also  offered:  G<^ni'ral  agrlcu  t  ir 
HpiM'ial  wctrk  :  naturt  -shidy  special  course,  two  yenn» :  winter  courws  of  eleven  week-*  in 
agriculture,  iMniltry  hustmudry.  horticulture,  dairy  industry,  and  liotne  eranomic» ;  tfB 
w<^ks'  summer  preparatory  course :  reading  ciMirs<>s  for  farmcn  «nd  fwrnM'ni'  VlTet; 
nature-Study  correst>oDdeoce  work,  and  a  farmers'  week. 

CMIABD  or  IXBTBUeTlOX. 

.Tacoli  <;(nild  Sv-liurman,  A.  W.,  \*.  Sr  .  LL.  !».,  PreitUlrnt  of  the  I  itiverMitu 
Llliorty  11.  BaUej',*  M.  S.,  LL,I>..  Dir.  i'ul-  ,  <;ieun  W.  Ilerrkk.  B.  S.  A.,  t.M«r.»  Eo>i>. 


Knt, 

I  Howard  W.  Riley,  M.  E.,  iAMtt.}  Farm 

\  Merh, 

Vyma  B.  Croslqr>  A.  B..  {Aa»t)  Sttt  la- 
real. 

Harold  K.  Utwa.  It.  8.  A.,  (Atut.)  Z)tfiry 
tndua. 

p.  nnlrl   R«4ldlrk.»  Vh.  D.,  (itttf.)  l*l«aC 

Harry  H.  T<ow.  Pu.  D.,  (^a«f.)  Plaaf 

RrvnUiuj  Inrrit. 
Ariliur  \V.  (UUH-rt.  M.  S.  A..  I'u.  D.,  {A$tU 

Plant  Brtrding  Inrett. 
A.  n    Muon.  IV  S.  A..        .  <-.,V-.;.   of  1- 
(  bus.  F.  (Mark.  M.  8.  A.,  I'lJ.  D.,  Inttr. 
Plant  Brrtdtnff  /i»rt«t 
Oeorire  F.  Wrirrt  n.  M  s.  A..  l»H.  D,.  Farm     Fh.ii  le-i  C,  HMlge*.  B.  A.,  B.  8.,  Inttr.  Ayr. 

M'lnauvtinnt ,  I  <irm  Crops,  Vhvm, 
William  A.  Rtocklng.  Jr.,  M.  8.  A.,  Dairy  ,  Lewla  Knudaon.  B.  8.  A.,  Imatr,  Float 


lry«  Ayr.,  liran  Fafulty, 
Ilerlert   ,1.   Weblier.  I'll.  I>.,  Plant 

Urrt  dinu;  Arty.  JJir. 
laaac  P.  Roberts,  M.  Aoit.^  Afft.  Enurttna. 
John  fl.  Com^tock,*  B.  8..  Ent.  Om,  /«• 

rcrtcbratr  /aioI. 
Henry  11.  Winir.*  M.  8.  Aoa..  Animal  Hwih. 

.John  CrnlL-.  M    S.  A«lB.,  H'trf 

T.  Lyttletou  I.yoa.  Pn.  D..  Huil  mh. 

John  L.  Stone.  B.  Ana..  Form  Pratt. 

.l  imes  v..  Mvo,  B.  S.  A.,  I'uuJtrfi  Hui*h. 
Benj.  M.  Uugijar,  I'n.  I).,  I'kint  I'hyniul. 
Geonce  W.  ravBRauKta,  B.  8.,  Afir.  Chcm. 

Ceor^e  N.  T.auman,  B.  S.  .\..  f'utu}  ;•.  <,it 
Herbert  II.  WbetacI,  A.  M..  I'lunt  I'ath. 
Elmer  O.  Flppln.  B.  8.  A..  Bolt  Tech, 


Jmlun. 

Alexander  I).  Mac<iilUvray,  I'u.  !>.,  i.lwa/.i 

Hat.  and  Inrertrbrutr  Zool. 
Wm.  A.  Ulley,  Ph.  D.  iA>ist.t  IJnt. 
Jameti  ii.   Needhuiu,  I'U.  !>.,   (.ifnt.t  l.im 

nology,  am.  Itml. 
Lowell  n.  Judtion,  A.  B..  B.  8..  <.lwf. i 

JJmt. 

f'bHrloK  H.  Wilson,  A.  It..  M.  ».  A.,  i.U»t.} 

I'll  III  It]. 

Merritt  \V.  Harper,  il.  S.,  t.l««i/.)  Aniiiml 

UH*h. 

KiMitit  I'leiiilnu'.  n  S.  A.,  (  l  v«i/  i  I; mill  Art 
Wm.  C.  Balier.  B.  S.  *V.,  {Xiott.)  Jhotr. 
(*haK.  II.  Tuck.  A.  B..  (.iMt.)  f.'xf.  Travhina. 
<^h;n1.  -^  A.  I't.l  low,  B.  A.,  M,  D., 

Itutrij  I  ml  U.I. 
Ian.  A.  Bizsell.  Pii.  D..  (Aaat.)  Soil  Ttxh. 
riarence    A.    Rosers.   M.    S.    A.,  <.l««t.) 

I'uullrn  Hush. 
Pan!  J.  White.  M.  8.  A.,  Ptt.  IK.  <A»iit.i 

Farm  Crop*. 


I' bus  int. 

<;«or«e  A.  Crabb.  B.  .V.,  /«a/r.  Huil  Itch. 
Kdward  R.  Mlnn<i,  B.  8.  A.,  /nsfr  Farm 

Print.;  .isst.  Siipt.  of  Colli  f/r  fitrmn 
lAHiu  I).  Buicbetur.  B.  H.,  lu^tr.  Ht*it. 
Cforge  W.  Tallhy,  Jr.,  B.  8.  .V.,  inatr.  inl- 

mill  llimb  ;  Stockimin. 
v..  S.  Savage,  M.  JS.  A.,  Instr.  Ammul  i/iw-.V 
I^wlfl  J.  rross.  B.  A.,  Imatr.  Affr.  Chrm. 
K.  a.  (;uthr('  .  H  s  A..  In»tr.  Batter  Mak' 

iitij.  Hairy  I  ml  II M. 
Milton  P.  Jonea.  B.  8.  A.,  tnatr,  Em*. 

Trm-hiii'i. 

<ieorse  II.  Bumap.  Imttr.  Kurut  Art, 
Kenneth  C.  I«ivermore.  B.  8.  A.,  /witr. 

Farm  Cropn. 
.Martin       Kvaui»,  B.  S.,  imttr.  J-'arm  J/m*. 
Ailire  O.  MeCloakey,  B.  A.rL«etatet  3tatar* 

.Martha  \an  Itensselaer.  A,  B..  Htipeni*»r 
Farmera'  W'ivca*  Bribing  Comnt;  Leri- 
in  Home  Econ, 


"  On  leave. 

"  Di-lailcU  to  State  woiU  at  lu  ueva  .Station  duriuK  four  months  in  Kiimmcr. 
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Mrs.  Aana  B.  ComHtoi-k,  B.  S..  Lrct.  in 

Sature  Stuflu. 
Wilford  M.  Wilson,*  M.  D.,  Led.  in  Met 
Flora  Hone,  B.  8.,  M.  A.,  Led.  in  lJumv 

Eeon. 

John  NV.  Spencer,  (Wet^Mdi  Agt.  i»  Ert. 
Mark 

lluch  r,  rri>.\  ,  H.  S.  A..  A«at.  in  Dairy  Lab. 
Walter  W.  Hall,  in  Chccfx  Ifoliiii;/ 

VV.  K.  <;rlfllth,  irt  Ituttcr  Making. 

II,  L,  Ayres,  ^>wp/.  Dairff  Uanufacturcn. 
('has.  n.  Van  Auken,  A*»t.  in  .\nimal  llusb. 
Ada  K.  (•♦>orKl«.  .l»at.  t»  yaturr  Study. 
t  iara  Nixon,  .lunt.  in  I'outtiu  Ilunb. 
huUTt  ajatbeson.  M.  S.  A..  .\it«t.  in  Knt. 
LiHinard  Ifaseman,  A.  M.,  Astt.  in  Ent. 
M    M.  McOooI»  B.  8.  A.»  A»§t.  <»  Plant 

M.  P.  Barrui,  A.  B..  A$at,  In  Plant  Path. 


Ktitrone   I*.   Ilumltcrt.  M.  8.  A.,  .1**/.  in 

Plant  Breeding. 
II   I.  Conn,  I'll.  B..  B.  S..  in  S;U  Tech. 

Anuu  C.  Stryke.  A.  B..  in  Ent. 

<;4'«rj;e  \V.  lailhy.  Foreman  of  Farm$. 
<'t)arii»s:  K.  Ilunu.  Gartl. 
ileury  Jackson  Moon>,  Oard.  IJort.  Dept. 
Walter  (J.  Krum,  Nupt.  Poultry  Dept. 
lliib«r  Sliull.  B.  S.,  (AajMiiMM;*)  Aa*t.  in 

PouHnj  Husb. 
Walfrr  S.  Lyon,  .it^nt.  in  Poultry  Inve»t. 
AJfx.  T.  Muir.  AxHt.  in  I'uultiy  llunb. 
Lee  B.  <'ook.  U.  8.  A..  in  Dairy  Indus. 

r.  8.  Ilarrlis.  B.  8.,  .iaat.  in  tiuil  Tivh. 
K.  W.  Leiand.  B.  8.  A.,  Is**,  in  Soil  TCCh. 
J.  IL  riillllps.  Usf.  in  Soil  Tech. 
Andrew  J    I.;inii)iii mx,  Libr. 
11.  W.  Teeler,  aupt.  Plant  Breeding  Oard, 


Cknrnell  Uaivertlty  Agrlottltiirml  Experineat  SUtioa,  Ithaea, 

Depertment  of  New  York  state  Collei:!'  nf  AKrlrultiire  at  Cornell  Tnlveraity,  under  the 
control  of  the  Boar<l  ui  riusfces  of  CorDuU  Uolverslty. 


8TA110.N 

L  n      vl  v."  M.  8..  LL.  I) .  Dh- 
U.  J.  Wt'ljlier.  ru.  D.,  Lxpt.  Plant  Itncd- 

ing;  ^te<ff.  Mr. 
AFhert  R.  Mann.  B.  8.  A..  Bee.  to  Mr. 
J.  H.  Comvtock.  B.  8.,  Ent. 
H.  H.  Wins,  H.  8.  AoK.,  ^iMmol  Hiieb. 
John  CralK.  M.  8.  Aok..  Unrt 
T.  L,  LyoD,  ru.  D.,  JnrvMt. 
B.  M.  iMimar,  M.  8.,  1*u.  D..  Plant  Phgatot. 
John  I,    Stone.  B.  .\<;i!  .  Farm  Pract. 
J.  K.  Itke.  B.  8,  A..  Poultry  Ututb. 

W.  CitvaDauich,  B.  8.,  Chem. 
E.  (>.  Flppin,  B.  8.  A..  Soils. 
VV  A.  StocklDg.  jr.,  M.  8.  A.,  Dairy  Jiavt. 
n.  H.  Whetael,  A.  IC.  Plsnt  Pmth. 
<i.  K.  Warren,  M.  8.  A.,  Vu.  D.,  farm 

t'ropM. 

L.  B.  Jndado,  A.  B.,  B.  8..  ffert. 

('.  S.  WIlHon.  A.  B..  M.  S.  A.,  Pnninl. 
U.  W.  Harper,  M.  8.,  AHima/  Uuab. 
Q.  W.  Ilerrtek,  B.  8.  A.,  Agr.  Eni.  i 


i  STAFF. 

J.  A.  Blxzell.  Ph.  I)..  Bull  tnieat. 
C.  A.  I'ublow,  B.  A..  M.  D.,  Dairy  Indun. 
C.  B.  Croebgr,  A.  B.,  Esftt.  Ent. 
C.  A.  BoKcrt*.  M.  8.  A.,  Poultry  Uunb. 
P.  J.  White.  M.  S.  A.,  I'u.  D.,  Farm  Crop*. 
A.  W.  Gilbert,  If,  8.  A.,  Ph.  D.,  Plant 
Hrredinf/. 

II.  II.  Love.  I'H.  I).,  A«8t.  in  Plant  Itreedinu. 
Donald  Bcddick,'  Ph.  O.,  Plant  Path. 

C.  V.  Clark.  M.  S.  a..  IMi.  p  .  A'frnn. 
E.  I{.  Mlonii.  B.  S   A.,  Farm  I'rart. 
O.  A.  Crabb,  B.  8.  A..  «oll«. 
K.  8.  fliiflirk'.  B.  8.  A.,  lUttlrr  Malilng. 
li,  8.  8avu};t*,  M.  8.  A..  Animal  ilunb, 
E.  P.  Humbert,  If.  S.  A.,  Aaat.  <m  Plant 
nrmttnfj. 

II.  J.  I'ouu,  I'U.  B.,  B.  8.,  As»t.  Ill  Soil 
InwMt. 

M.  K.  BrirniH,  A.  B..  .Uxl.  Plant  Path. 
j  K.  W.  Leiand,  B.  8.  A..  Ai>»t.  in  Boil  Tcih. 
i  J.  H.  Phillips.  fa  Soil  Tech. 


NO&TH  CAROLINA. 
The  Vorth  OatoUaa  CoUege  of  Agrlcultiire  mad  Xeohaaic  Arts,  Wcat  Ralctoh, 

Bonra  ufTrnstpes:  U.  H  Rorku  Mount:  W.  !•   rrnu  i    st>it>  ■^rHU  :  (I.  Max  i;i>rd 

oer.  Shelby;  Locke  CralK,  A«hevilU  ;  C.  W.  Gold.  Jluli  inh  :  K.  M.  Koouee.  JavkMoHiiili  : 
T.  W.  Blount,  Roper;  D.  A.  Tompkins.  Vharlnttr;  J.  T.  KIllDxton,  riapton:  W.  K.  I)nn1<>l. 
jrc/»/o;i  .  W    II.  Italian.  ffi(>h  I'i  lnt;  W.  P.   i\n:\n-v,  Wilminiit'.n  :  M   I*..  Stii  kley.  ( 'oiif.  /  •) 
T.  T.  Ballenser,  Tryun;  N.  B.  Brougbtou,  Uakiyh ;  O.  L.  Clark,  Clarktun;  Everett  TUoiup 
son,  Elisabeth  Cttg. 

cotasn  or  BTror. 

There  are  seren  four*year  couraen  of  study.  tIs:  Ai^rlcnltural  (B.  S.) :  civil,  mochanlesl. 
elcctrlral,  and  nining  enfdaeerlBit,  and  testUe  srlence  and  art  (B.       nnd  chemistry  snd 

•  Detailed  by  Weather  Bureau,  IT.  8.  I>epar(ment  of  .Agriculture. 

•  On  leave. 

•  Detiitled  to  Slate  work  at  Gouevu  8tution  diu'lug  four  luuutU.vi  in  .<>uluuii  t  . 
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NOBIU  CA&OUNA. 


il.veiiiK  (B.  8.) :  RraduAte  ecniraw;  one  bikI  two  yttt  noiUMt  conne*  for  faduttiial  tetch- 

ers ;  short  courses  of  two  years  in  mechanic  arts  and  textile  art;  one  year  course  In  agrl 
culture;  a  seven  weeks'  winter  courae  in  general  agriculture  and  dalrjring;  a  one-week 
cottMi  coune:  and  a  Uaj  nehool  (one  month)  for  aftrlcultttral  teadienL 


UU.Um  Of  INSTHUCTION. 


Daniel  Barvej  Ulll,  A.       Litt.  PreMeitt. 


William  A.  Withers.  A.  M..  Chciti. 
Vrunk  L.  Stevens.  I'u.  D..  Hot.,  icg,  I'ath. 
Clifford  L.  Newman*  H.  B..  Agr, 
John  .Mk'lielB,  M.  B.  A.,  An<mai  Hmh,  Md 
Dairying' 

Guy  A.  Roberts.  B.  8..  D.  V.  8..  Vet  Set. 

TiiomaB  r.  llnrrlaon,  I'li.  D..  EnuL 

Uobert  K.  L.  Yalex,  A.  M..  Math. 

John  8.  B.  Toung,  Lieut..  U.  8.  A.,  Mil. 

Sci.  and  Tavtlcfi. 
Ira  U.  ticbaub,  B.  8..  Agr.  Kxt. 
Wllllnm  H.  Browne,  jr..  A.  B..  Phga. 
I  'm  Ilk  r.  Uelmer.  M.  S..  {Aiaoc.  )  Hort. 
Ualph  I.  Smith.  B.  S..  iAwt.)  Knt.,  Zvot. 
Georse  Snmtney.  Jr..  Th.  D..  {A»»t.)  Ent/l. 
I.eon  r  Williams.  Pii.  I)..  >  Chtm. 

JobQ  S.  Jeffrey,  Jwtr.  Poultry  Umb. 
W.  BI.  Lunn.  M.  S.,  iMtr.  Agr. 
lliil)ert  Hill.  M.  S..  Inntr.  do,}. 
Percy  L.  Uaineyi  B.  Auk..  Inttr.  Hot.,  Bait. 
John  O.  Hall.  A.       itutr.  Veg.  Path. 


.Inhii  A    Arey,  B.  8.,  Imtt\  Animal  Hu»b. 
iMUlH  U.  Detjen.  B.  8.  A.,  iiMtr.  Utirt. 
Bascombe  B.  illKKins,  B.  8.,  /Mir.  Jlii>f. 
Wayne  A    Ilomaday,  B.  8l,  imgtr.  Antt. 

and  PhyMiot. 
Burton  J.  Rajr,  Pb.  !>..  Instr.  Vhrm. 
("larence  A.  8praKn(*.  B    S  .  ln«ti.  Phy». 
Abraham  Uodj.  A.  B.,  I'd.  D.,  InMtr.  Mo4. 

Lttng. 

n.  v.  Latane.  B.  8..  Inntr  rhun. 
Wiley  T.  Clay.  B.  E.,  Inttr.  Woodicorking. 
W.  P.  Morris.  B.  B..  Inttr.  Woodworking. 
\..  n.  Selhy.  M.  K..  Inntr.  Drair. 
Michael  U.  Ulchardaon.  U.  A..  Inttr.  Math. 
.lobn  W.  Harrelmn.  B.  E.,  Inttr,  ir«tk, 
.1.  Oiln  Faulk  11    \\.  a  .  hiHtr.  BltoL 
Beoj.  S.  Bklnaer,  tarm  fSupt. 
Arthur  P.  Bowen.  Bnrtar. 
IMuin  B.  Owen.  B.  8.,  Rcgiftxir. 
lieory  McK.  Tucker.  M.  L>.,  Phyticiom. 
Klsle  L.  Stockard.  lAbr. 


North  Carolina  Agricultural  Experiment  Station,   Wast  HaMyh. 

l>e{iartment  of  North  CaroIlDa  College  of  Agriculture  and  Mechanic  Arts,  under  control 

of  Trustees  of  the  College. 


STATION  STAFF. 


Charles  B.  Wllllamn.  M.  .S.,  Dir.;  Agron. 
W.  A.  Withers.  A.  M..  Chem. 
P  L  strv.  ns.  I'll.  !»..  I  Path. 
J.  8.  Jeffrey,  Puultrymun. 

F.  r.  Relmer,.M.  8..  Hort. 

K  S  Curtis.  B.  S.  A.,  Animul  Hush. 
John  Mlcbela.  M.  8.  A..  Uairy  lluib. 
R.  I.  Smith.  B.  8..  Bnt. 

G.  A.  Roberts,  B.  8.,  I».  V.  8..  Vet. 


J  1j.  Hall.  A.  M..  Asst.  In  Plant  Diaeaset. 
W.  C.  BtherldRe.  B.  AOB..  Agron. 

A   U.  ItU'-N'  lI.  .1«*<.  in  t'ii  t.l  Ktptn. 
v.      (iaiuoy.  B.  Aua..  Anst.  Itoct, 
B.  J.  Ray.  I'R.  D..  Attt.  Ckem. 
F.  W.  ShiMWood.  n   S..  As9f.  Chrm. 
L.  B.  Dctjon,  B.  8.  A.,  Attt.  Hort. 
A.  F.  Bow«n«  Bnrtar. 


Atrimiltnsml  Zspartanaint 


Stetten  «f  ttas  North  Oarallaa  Bteta 

Raleigh. 

BOABD  or  COXTSOL. 


Stpaitaant  of  AgrieiltaMt 


Stato  Board  of  .\i;ricultnn' :  ■»  W.  A.  Crabam  {Comr.  of  Agr.,  tx  oSicto  Chair  ).  RtMgh : 
II.  ('.  farter.  FairficUl .  K.  W.  Barnes.  Lucama ;  William  Dunn.  .Vrir  Bern:  Ashley  Horoe. 
Vlaytun;  It.  W.  Scott.  Altlville:  .\.  T.  MtCallum.  lied  Sitringa ;  J.  V.  McKae.  Lauriubvrf; 
William  Bledsoe,  Oale;  W.  J.  Bhuford.  Miekory;  A.  CaniiMi»  Hor$a  Shoe. 


STATIOK  STATP. 


B.  W.  KIlKore,  .M.  S..  />/».;  Farm  Vroit.^;     W.  (}.  ChrlHman.  I  cf. 


Stttti'  Chrni. 
Franklin  Shi'rmnn.  jr..  It.  8.  Aoa.,  Ent. 
W.  N.  Hutt.  B  S.  .v..  Uort. 
T.   B.    I'arkfr.   /'raionafrtfflon   Work  an4 

Farvi'  i.s'  Jimtx. 
If.  H.  Brlnilcy.  XaturalUtt,  Curator. 
W.  M.  Allen,  Food  Chi  m. 


J.  M.  I'Ickel.  Vu.  D..  A'^ft.  Vhem. 
W  <;.  Haywood.  B.  hiTT..  Fert.  Chcm. 
i\.  .M.  MacNlder.  B.  S..  Fud  Chcm  ,  ilierf 
ropint. 

L   L.  Brinkley.  Antit.  Chem. 

8.  O.  I'erklns,  B.  S.,  A«nt.  Chtm. 

Ilampdeo  Hill,  B.  8..  Att,  CAeat. 


■All  members  of  the  board  connected  with  mnnagement  of  the  aution. 
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&  C.  Clapp,  .Sur»ery  and  Orchard  !n»p. 

6.  B.  Sbaw.  B.  8..  Awt.  Hori. 

Zf>nn  TV  Mpfcalf  }\  S  .  Ag9t.  Bnt. 

J.  A.  I'onover,  Uuhymun. 

J.  I*  B«ri(«M.  B.  8.,  Aftrom. 

R.  L.  Worthrn,  M  S  ,  .<?o</  tnrwtt. 

W.  E.  Ilcarii."  tsott  t<un  t  y. 

F.  P.  nrmne.  AoU  Hwrrp. 

Marjr  8.  BtrdMDg.  I^eo.  fo  Dir. 


K    \V.  i^-oU,  jr..  Supt.  KdgecumOc  Branch 

Sta..  fforlry  Jfoililt. 
V.  T  Mr>nrhaiii,  iffupt.  ttedtU  Bntnch  Bta,, 

titatt'ifiUlt: 

Wilhird, 

It.  W.  ('olletu  5Np/.  TraHsyltOHia  Branch 
ttta,f  Blamtpre,  and  Bumtemhe  Bmneh 
Bta.,  Btavk  Jfonntolii. 


Tk»  Afilraltiral  Mid  MtobuIoAt  Ooltoc*  f«r  tin  Oetond  Bm*.  OrecMboro. 

Bo«rd  of  Trustees:  M.  V.  H.  Noble  {Chair.),  ClMpcl  Hill;  A.  T.  Whltsett  {ticc.  and 
TMM.),  OinreM&ore;  W.  B.  WnilaniB.  FalMaud;  W.  B.  Newbury,  J#«iimofta;  J.  I.  Fonat, 
anrngboro:  V.  M.  Iltiehes.  Favi  tii  viUi  :  i\  C.  «'rnnff»nl.  l<i/iJ»o/7. ;  W  !.  Khittr.  fnJis- 
bury:  M.  \V.  Bell,  JUurphy;  W.  A.  Darden.  .ly/rn ;  J.  D.  Mloor,  arrmsboro ;  U.  W. 
tfotptala.  BeUwIUe;  C  O.  Roae.  Fav««(ev<lle;  W>  A.  Bnlo«»,  BilUboro;  C.  M.  Tanatorr, 
OrmMboro;  W.  B.  Brooka.  PiiUbwv, 


covmta  <ir  BTCDT. 


Tbe  courses  of  studj  are:  Pour  y oar  praparatorj.  and  two  four-yonr  collrcinte 
cnnr^rn — the  aerirultural  leading;  to  the  degree  of  H  Airr  nni\  the  flUacbaDlcal  leading 
to  the  degree  of  B.  S.    A  twoyear  course  in  ntjrkulture  Is  nlwi  Klveo. 


B<».iBI>  OV  INSTRfCTMS. 


James  I».  Dudley.  A.  M.,  LL.  Preoidrnt. 


J.  D.  Cbavls.  V.  M..  D.  D..  .4«*|,  in  Bngl- 
C.  E.  Stewart,  Aast.  in  Engl. 
John  H.  Bloford.  B.  B.,  A.  M.,  t)tr.  Agr. 

Dept. 

W.  P.  Debnuni.  A.  U.,  Aaat.  in  Agr.;  Farm 
Mgr. 

VOETH  SAZOTA. 


Wm.  F.  Roitinaoa,  B.  Aua.>  Atat.  in  Agr., 

Florist. 

("has.  N.  MH^inf.  Dir.  Dairy  Drpt. 
J.  Klmrr  I)i>llin»*<r.  M.  I)..  College  Fhgaictan. 
Martia  Uuins,  Siv.,  Libr. 


Vaitii  Bakatft  Airlealtoial  OaUaca*  AgrieuUural  Colttgr.* 


Board  Of  Trustees:  G.  II.  Iloiiiater  (/'rc«.).  Fargo;  J.  B.  Badford,  Warnn;  II.  B. 
Bartamn.  Page;  C.  W.  Kellrjr*  Devitt  Late;  L.  A.  reiaiul»  Bdgefeg;  Prank  Sanford^ 

iaiiru  ntu;  \\.  .}.  Howrn.  jfoftoll;  W.  A.  Yoder  (iSce.)»  AgrkmUural  Cotlege:  W.  P. 

I'orterQeld  {Treae.i,  Fargo. 

COPMBS  <IF  STCDT. 

Nine  fonr-jrear  eotiniM  ar«  provided,  each  leading  to  the  degree  of  B.  8..  ria:  Agrl- 
culturo  (with  choire  of  aKronomy  Kroup,  aniniai  hustmndry  croup,  or  teachers'  uroup). 
clvit  engineering,  meclianlc«I  cngint'erlnK.  pharmaceutical  chemiatry,  bonaehold  economr, 
education,  ▼eterlnarj  science,  blolocy.  and  (n'nerat  science.  There  are  atao  three-year 
ciiurtieH  iu  farm  husbandry  and  |>ower  machinery  ;  a  threo-year  touchers'  courne  in  clo- 
meotary  aKriculture  and  nature  study ;  three-year  preparatory  and  ooe-year  subpreparatory 
couraea ;  two-year  couraea  la  pbarmacy  and  domcatic  economy :  twelve  weeks'  winter  lec- 
ture counea  la  agricultora  and  atean  englacerlDg  and  In  domealle  aclaace. 


BOABD  or  IxaTBrCTION. 


J.  U.  Worst,  LL.  1>.,  I're»idcnt  of  the  Colliyv  and  hirtvtur  uf  tlif  t^xprrimrnt  Station; 

PoUticat  Eeonomg. 


BdwlQ  F.  Ladd.  B.  B.,  Deait  Chem.,  Phurm,; 

T>ir.  l.iihn. 

Clarence  B.  Woldroa,  B.  S.,  Uwrt.,  For. 
Henry  L.  BoUcj,  M,  8.,  Dtan  of  Blot.  Depf,; 
Bot.,  Plaat  Path. 

•  Asslxnod  by  tlu>  Hureau  of  Knits.      g.  Department  of  Agrlenltura. 

*  Freight  and  express  address.  Fargu. 


K.  8.  Keene.  B.  8..  Mech.  Bngh^.,  Phye. 
J.  11.  .*<h.|.i'- r.l.  M.  S    A  .  H'  ln  Ayr.;  Ayr. 
II.  \V.  McArUle,  li.  S..  ilath. 
Jamea  Vllo.  Major,  1*.  8.  A.,  iff  I.  ScL  oni 
TectU'9. 
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ijfwiH  Van  Es,  M.  D.,  V.  8.,  W  t,  l^t  L 

Daniel  E.  Wlllard.  A.  H..  Oeol. 

W.  J.  Triiul-1.  .  D.,  HiHt.  /s'oriVil  SH. 

A.  E.  Aliaard,  A.  M..  Engi.  ami  Lit. 
Max  Batt,  Ph.  D..  Mod.  Lang, 

W.  IJ.  Richards,  li.  S.  A.,  .l/ilina/  //H*b. 
Wm.  B.  Hen.  Fh.  J>..  Zoo/.,  fhy»ioU 
Arland  I).  W(>ekfl,  B.  A.,  Ed, 
.Tesslo  A.  Hoover,  It.  S..  Ilotnr  Kmit. 
Thco.  D.  B«ckwitb,  M.  H..  (,ft<iwt.>  Aacl.. 

Wnftf  Paih. 
11.  F.  Uoriiiuan.  H.  S.,  /f-.r 
Uujr      Douegbue,  M.  ii.  A..  {AskI.)  Agron. 

B.  Ti.  White.  M.  A.,  (A«af.>  VkrM. 

r,.   \V.   Uaniltitt.  B.  a  A.,   ('I**'.)  Atfr. ; 

F.  C.  Hooaeholder.  A,  B,.  (A»»t\  Math. 

RolHMt  .M.  I»t)lv«».  FJ.  S.,  (AMf,t.\  I'lirm  Slvrh. 
Geo.  A.  Abbott,  Vll.  IK,  {A)»»t.}  Org.  t'hem. 
Adolpb  SSIefle.  111.  C..  B.  8.,  (.iMl.t  Pharm. 
Omar  <>.  CliiirchlH.  H.  S.,  tnnst  t  \'ini:i, 
Alfred  <>.  Arvold.  It.  A.,  (Awt.)  Hitffl.  and 
Otatory. 


Abbie  L.  Simmona,  i>u.  B.,  {A»nt.)  EngX. 
C.  I.  tiunnesii.  B.  H..  {A»iit.)  Etpt.  t:ngin. 
William  F.  Siidt...  U,   S.,  JuHtr.  Plutrm- 

cogno»y  and  Pharm,  PruhUmm. 
3.  W.  Inoe,  A.  M.,  ttutr.  Agr.  Chem. 
n.  K.  Rfminjifon.  D.  A..  IttJitr.  Food  CJxw. 
tlliver  W.  Uynea.  B.  8.,  fn«fr.  AmiiMi  Um4i. 
{Serene  B.  Asb,  /fl«tr.  ^ew. 
Artlinr  Ruolior.  B.  A.,  D^r.  Athhtiot. 
llURb  J.  ilURhea,  B.  B.,  In9tr.  Joumaliam. 
Imin  W.  Smith.  A.  M..  fnnir.  Math. 
Ilalli*  ('lil«ljolm,  Innir.  Forge  Shop. 
(;iH}.  («.  Tlbrrt.  iaittt.  M  ood  Ultop. 
I'Tdlth  r.  Fowler.  B.  8..  /iwtr.  l/ome  Ectm. 
yi.  H.  I'ritkson.  B.  S..  Itmtr.  Ktrnm  /.iij/tM. 
Airs.  Adele  Sbepperd,  A««(.  <»  C'Acm.  Xxib. 
W.  L.  Ktoefcham,  M.  8..  A»$t,  in  Chem.  lAh. 
Kmlly  v..  May.  M.  S..  .l*.«r.  to  CAem. 
Mrs.  Etbel  McVeety,  Libr. 
Alfred  II.  Parrott,  A.  M..  RegUtrar:  Prtu, 

Aur.  und  AJiinual  TraMttff  8cho«^. 
W.  A.  Yoder.  AJt-e. 
RII«iU»eth  Schryver.  A**t.  lAbr. 


Korth  Dakota  Agricultural  Experiment  Station,  A;iri<uitural  CoUr^/r. 
Department  of  North  Dakota  AKrU-uliur:il  Collt'Ko.  under  the  cantrol  of  the  Board  ol 


8TAT1UX  HTATT. 


.T.  II.  Worst.  I.L.  n  .  nu: 
K.  V.  Laild.  II.  S  .  <  h(  „, 
('.  It.  Wnidroii.  It.  S..  Hurt.,  Ent. 
II.  I,.  Itolley.  M    S..  Itnt  .  I'hnit  I'alh. 
J  II.  Siicpixnl.  M.  S.  A..  \\  Dir.;  Agr. 
W.  B.  Bell.  ril.  P..  A*9t.  Bot.  {Pla»t  Sur- 
r<  1/  > . 

I.  rwls  Van  Eh,  M.         V.  S.,  ]'(t. 

W.  It.  Rieharda,  B.  S.  A.,  Jaat.  .Iiifmal 

//(/«{». 

O.  O.  (  hiirrhlll.  B.  8..  A»i>t.  <n  /Vont  ffr«v»/- 

T.  1>.  BeckwUh.  M.        A»9t.  liat-t.  Uut., 

{Plant  Path.). 
It.   ('.   Doneghne.  M.  8.  A.,  Aut.  Agr. 

II.  F.  norgrman.  B.  R..  An/it.  Bot.  ^  if  iff.). 

II.  Iv.  Wlilt.',  M.  .v..  AmsI.  rhim.  (rcniilm. 
Adoiph  S4»ftl<-.  I'll  <  It.  S  .  f iDrugu), 
R,  E.  Remington,  It.        Vhcm.  (Food*). 


Mrs.  Adolp  Siiopperd.  A«ff.  Chcm,  {Water 

and  FnodMK 
W.   F.  Siidro,  B.  S..  .l»<»f.  Chun.  Ui.u<i--. 
O.  W.  Pynos.  It.  S..  AH»t.  Poultry  Un4h. 
It.  M.  lK)lv<«.  11.  S.,  Agr.  Engtn, 

.1.    W.    Inee,   A.   M.,  Ant.   Agr,  Ckem, 

i.<oiln  ». 

W.  L.  stookiiam.  It.  8..  ilaat.  Chem. 
t'  V.  Kcnn»'<ly.  Farfi*  Fortmatt. 
W.  A.  Voder.  Krr. 

lAwrenoe  R,  Waldron.  M.  A  .  ftnpt  Faitta., 

lUrkiH4<m. 

o.   A.  ThompMon,  li.        fiupt.  Hubtid.. 

Ftfi/rlf  g.  * 
E.   ti.   Scholiander.  B.  S.,  Bupt.  iSahlM.* 

B.  TV  J»tpwnrt,  B.  8..  Supt.  Bubtta..  Laaff- 

Wiu.  U.  l'r<K  tor.  B.  H.,  Jl^ttpf.  Pemonttntioa 
Farm*. 


oaxo. 

Tli«  OollaiM  of  Agrifinltnre  and  Domestic  Science  and  of  ▼atMrlttuy  KadtelM.  Ohio  Stat* 

Ualraraity,  ('olambiia. 

ttOVBRMIXG  BOABP. 

Itoanl  of  Tiii^i  pfs  :  Frank  K.  I '..t:i' nnc  <('/irt<i-.),  Coshocton:  0»car  T.  Corson  0' 
Chair.),  Culumbuti;  Guy  W.  AlalUui.  CuH  umaii;  Carl  E.  8teeb  {Sec.i,  t'ofamhaa;  Jolia  T. 
Mack.  Sandutky:  Otwar  K.  Bradfute,  VrdarviUe;  W.  J.  Scara,  ChffUeothe:  Mim  F. 
8totie,  Colvmbua;  L.  P.  Suter  (Treat.),  Cotumhut. 


rOUBSFR  OF  BTl*l>T. 

'I'll.'  uuiv»r.sity  is  Uivided  lulo  s«-vvn  coUe^ii*.  as  follows:  .Vj;rlculiur»»  and  doBietti( 
aclence;  artft.  phUuaophy,  and  science;  education:  enylneerlnK ;  law;  pharmacy:  ud 
veterinary  medicine. 
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Tbc  collcR*.'  of  agricultare  and  domwric  sclenee  olfets  nlof  distinct  cottrM>«  of  study: 
Four-year  courses  In  UKrlcultuio.  horticulture,  fr.n  sd  y.  nrut  .lutiu  stk-  8clom«' :  two  yonr 
conrsi  s  in  agriculture  and  Iiortlculture ;  ten  weeks"  winter  coursen  in  uKrlcultur-  and 
dairvin>j :  and  a  four  weeks*  coum  for  hoin«  makCfB.  Degrees  are  granted  In  the  four- 
yvar  conrsoK.  a«  follows :  ii.  8.  Ill  agrlcttltttre.  B.  8.  In  horticulture,  B.  8.  In  forestry, 
and  B.  S.  in  domestic  science. 

Till-  colleffo  of  veterinary  medtclne  offers  a  three-year  course  leading  to  the  ^gree  of 
D.  V.  M  .  and  to  a  eertldcnte  of  ▼eterliinry  sargeoD  to  those  who  fall  In  certain  requlre- 
■eats  for  admission. 

BOA«l>  OF  TITBTBI'CYIOK. 

Rev.  William  Ollcy  Thompson.  A.  M,,  l>.  !>..  I-I"  !>-.  I'tenident  of  the  Vitii  crxitu. 


Momer  ('.  Trice.  M.  s.  .\..  J>ea«;  Rural  I 

rr  ',11. :  Miji  I  nir.  Farm.  | 
Aiind  Vivian.  Pn.  O..  Bee.;  Agr.  Chem. 

William  H.  I-nzenl).v.  M.  A<;k..  For.  j 

W.ndell  I'addocli,  M.       Uort.  | 

Henry  A.  Weber,  Pll,  D,.  Agr.  Cheni,  | 

Matthew  B.  Ilammoad,  PH.  IX.  Econ.  end  j 

Chri«tf>ph«»r  E.  Bhermnn,  C.  E.,  Civil  Enjfin. 
iWorK*'  \\.  KnlKht."  Pii   I>.  Amer.  HM. 
Joseph  R.  Taylor,  M,  A,.  Unol. 
Lewis  A.  Rhoodes.  Ph.  D..  Oermoi*. 
AllM-rt  M.  Ill.'llo,  M.  I)..  Atnit .  I'hfiai'^l 
Benjamin   L,.   llowen,   Vu.   U.  Ilonxnuc 

r.antt.  osrf  Ut- 
.!..<.       V    Ti.Titi  v.  n.  A.,  Fiii/t. 
William  Mcl*horM)Q.  I'h.  i'hem. 
David  8.  White.  D.  V.  M..  i>«fi»  Vet.  Med. 
Ili  r»..  rt  r)siK>m,«  M.  S.,  Zool.,  Ent,;  Dir. 

Lake  Lab. 

Prank  R  Sanborn.  B.      Dir.  Dept.  Indua. 

ArtH. 

Joseph  N.  Bradford.  M.  E.,  ArcM. 

John  A.  Bownocker,  D.  B.,  Inorganic  Oeol., 

.stuff  Oeol.:  Curator  Mii!>ruin. 
«»*.tar  iirf,  B.  S.  .V.,  Itairiiinu. 
Bnth  A.  Wardall.  M.  A..  Dom.  Bei.t  la 

rhnrijc  of  Dipl.  Dow.  Set. 
lharles  8.  I'iumb,  B.  S..  Animtil  Huab. 
Charles  B.  Morwy.  ll.  A.,  M  P..  Bact. 
!)avi(l  R    Mnjnr.  Til.  I)..  I'ainh. 
James  K.  Ila4;ertj,  I'll.  I>.,  Evon.  Soctol. 
r.  R.  Marshall.  B.  8.  A..  AnhiKil  Huab. 
FranclH  L.  I.nndacrc.  B.  A..  Zool.,  Eitt. 
Mary  U.  L.Jiver,  t.li«»oc.)  Art. 
Anna  K.  Flint,  B.  S..  (Asaoc)  />>/«  Arf. 
i:dna  N.  Whit*-.  tAanoci  Dom.  ^■<i. 
Cbarlea  A.   Bruce.  B.  A..  Itomuncr  Luuy. 
.  and  Lit. 

Thnmn<!   K.   French.  M.   K..  Emtin.   I  haw. 
i<vptlmus  SUi«oo.  B.  »..  V.  .S..  (  vinparative 
Anat. 

Arflmr       McCall.  B.  S.  .\..  Aifron. 

V.  M.  ShoesmitU,  M.  S.,  (Aaaoc.)  .lyroa. 

John  II.  SchaflTtter.  A.  H.,  31.  8..  <A««or.> 

Alfred  1'.  Daclmowskl.  I'll.  D.,  {  i^xt.)  Hot. 
James  8.  nine.  B.  8..  (Jssoe.)  Zool..  Bni. 
(hicar  V.  Brum  ley.  V.  S..  (  l^'XK'.)  Vit.  AJt<l. 
John  11.  MtXell.  M.  r>.  V..  Vrt.:  s,n>/ir>) 

and  ObttetricH, 
Charles  L.  Arnold,  M.  8.,  (As«oc-.)  u>ith. 


•  leorwe  II.  McKnijiht.  Pll.  I).,  Enul 

I-kl^ar    S.    InKrabam.    I'll.    1>.,  {.Ihshc.) 

Romanrr  l^ang.  and  Lit. 
Vernon  H.  DnvlH.  M.  S.  A.,  (Asst.)  Uort. 
Jwhn   F.   l.ymau,   I'H.   D.,    (.l«*oc.>  .li/r. 

Vhrm. 

.I.in  rsi  \\v\.  I'Tiilllps,  U.  D.,  <.4s«or.)  C'om- 

pnrativv  rath. 
Roht.  F.  Barhart,  Pit.  D.,  (Assoc.)  Phy*. 
Thomas  K.  Lewis,  B.  8..  (A««(.)  fiitiritt. 

Draw. 

Wm.  L.  Evans,  Pn.  D..  (.Isioc.)  Chem. 
Itortbold  A    Klsenlohr."  Pll.  B.,  (.t««oc.) 

OtrmuH  Latijj.  and  Ltt. 
Eugene  F.  UcCamp>lieH.  B.  B.,  (Assoc.)  Bart. 
Ceor^e  D.  Iluli'Kird.  I'll.  1)..   tAnit.}  Oeot. 
livbvn  F.  (iritsgH.  M.  A.,  Hot. 
n.  C.  Bamsower,  B.  8.  A.,  (Asst.)  Aproii. 
I'mh-rick    B    Iln.lley.   D.  V.   M.,  (A««f.) 

.Iii«<.  unit  iSM/.v<i7/. 
May  Thomas,  Pn.  D..  (Asst.)  Oerman  Lang. 

anfl  Lit. 

Camon  ii.  Duncan,  M.  A.,  (A««t.)  Enyl. 
Robert  Meihlejohn,  M.  E.,  (Asst.)  Enfftn. 

Ill  ti  i'\ 

Oliver  C.  Lockbart.  M.  A.,  (AmI.)  Econ. 

and  BorloL 
(iraoe  M.  B:irels.  B.  A..  {Aunt.)  Math. 
;  Jtilia  Tiisworth.  (.!««/.)  Art. 
•  Krnest  I).  Wald.  B.  S.  A.,  (AMt.)  Affron. 
A.  B.  (irabum,  Supt.  Ai/r.  Ext. 
itichmond  L.  Shields,  B.  8.  A..  Am{.  in 
A!/r.  Ext. 

William  M.  Barrows.  .M.  8..  Inntr.  Zool. 

Frederlni  DermMis.  M.  S..  Iimtr.  Hot. 

Williaca  C.  Mors?,  M.  A..  Itixtr.  (it:ol. 

O.  C.  Cunningham,  Inttr.  Dairying. 

C  harles  1'.  Crowe.  Imtr.  Forcing, 

John  CbUbulm,  tarrn  Supt. 

Maxwell  E.  Corotls,  Ftor. 

iMvId  .M.  FyfTe.  Supt.  /.h;-  stmk 
j  Firman  K.  ilear.  li.  H.  A..  Jiixtr.  Ayr.  (  him. 
I  Wm.  I*.  CleveWBer.  B.  ft.  A.,  Inittr.  Butter 

I  M'tkiiifi. 
Henry  \V.  Vau>:han,  H.  .S.  A.,  inttr.  Animal 
HuHb. 

(;(>or«e  L.  Converse,  Ciipf..  F,  8.  A.  (Re- 
tired), Mil.  Hii.  and  'lactiin. 
Olive  B.  Jones,  B.  A..  Llbr. 
Alice  i.lttlejohn,  M.  D.,  Dir.  at  Phya,  Ed. 
{or  Women. 


*  On  leave. 
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II   K.  Wingert.  M.  Dm  Dfr,  nf  Phifa.  Ed, 

for  i/rn. 

C  lnra  O.  Smith,  B.  S..  in  Horn.  Sri. 

li.  W.  Ilondrix.  B.  S.  A.,  Aunt  in  Af/r.  Chvm. 
William  C.  Uwetter,  B.  8.,  Ant.  <m  Soil 
Phy». 


TJieo.  NN  .  hitto.  B.  8.  A.,  4Mt.  in  JSmL 

and  Knt. 

Anna  F.  Ulohm.  U.  S.,  AmsI.  in  Uom.  Hii. 
L.  M.  MuntKiiDiery.  B.  8.,  4.«tt.  im  fforf. 

t'.  It.  Tit  low,  AHMt.  in  Ayr.  hJxf. 

(iforu'*'  Llvlii;:sf<»ri.  B.  S.  A.,  Aunt,  in  AuhiH- 


Ohio  Acricttltural  Experiment  Station.  \V'io»tn: 

L 

UOVEHMNO  UOABD. 

Board  of  Control:  Joiin  Courtrlslit  (/•»•<*.).  AHhrillr:  I>.  I..  Snmpaon  (Srr  i.  Cincin- 
noH;  \\\  I.  Cbamberlaln  iTrea».t.  lltolHun:  <i.  K.  Scott.  Mount  I'UnMant:  li.  L.  Ooll. 

STATION  BTAVr. 


('has.  F.  Ttiorno,  M.  S.  A.,  i)lr. 

W.  J.  CJreen,  Hurt.,  For. 

Augustine  D.  8e1by.  I*H.  D..  ffof. 

O.  f5.  Williams.  .lf/r«ii 

John  W.  Ame».  M.  8..  Vhcm. 

Harrj  A.  Goarard.  BI.  S..  Ent. 

B.  E  (Virmkliacl.  B- S..  Animal  Hu*b, 

L.  11.  Ut>ddur<l.  C.  E.,  Ejeftt. 

E.  B.  Porbea.  Ph.  D..  Xutrition. 

W.  II,  Kramer.  Iturnur. 

Frank  U.  BmUou   (Arteor*),  /fori., 

in  ehitrpe  »f  In^p.  and  Srt. 
J,  II.  (Ji,  irlr  V  R.  S..  AHHt.  Hurt. 
W.  II.  Goodwill.  B.  8..  .^««(.  A'tir. 
Joho  8.  Hottser,  B.  8.,  A««l.  Eni. 
T.  F.  .Manns.  M.  S..  .>«f  r  /Vrm*  PwlA. 
W.  F.  Fate,  B.  S.,  A»Ht.  Vln  m. 
Frank  A.  Welton,  B.  8..  .iaal.  Agron. 
M.  O.  BuKhy,  B.  S.,  Aant.  Ilxjit. 
Edmund  Becrest,  B.  8.,  AMt.  Jh'or. 
J.  J.  Cromley,  Ptc.  D.,  Ant.  For, 


I  True  IIOUs(>r.  Ai^kI.  in  I'hint  ftrmliHg. 
I  B.  C.  B.  Wullnre.  U.  S.,  in  KtHto. 

K.  W.  fSalther,  B.  H..  Anft.  Phrm. 

'  4:»ii  T.  Ai.ttorr,  a.  i: .  unt  \,i>'>n 

I  A.  C.  Whittler.  B.  S..  in  \ulritmH. 

K.  C.  Colllaon.  M.  8..  A9»t.  1h  SvtHlion. 
'  L.  T.  Bowfer.  B  S  .  X^xt  Chim 
i  lUiph  K.   Caldwell.   B.   S..  Axni.  Animal 
Hiub. 

'  W.  A.  T.lnvd.  B.  S..  AMSt.  i:xpt. 
('.  a.  Evan!<,  AMt.  Ayrau. 
W.  M.  Cook,  B.  8.,  Aaitt.  in  CooperaUr* 
Efptt. 

W.  L.  Elser,  U.  8..  A*»t.  in  Vuopcratiir 
Brpt». 

William  Ifnlmes.  Farm  F<-ri  innn. 
('.  A.  I'ultun,  .\»»t.  Fort  man;  JUtt. 
Edaraixl  Mohn.  Supt.  Snbata.,  Htrotn/Btitk. 
llenry  M.  Waeht^r.  tiupt,  Suhtta.,  QrrwMn- 
loirif. 

Lewla  Sehultf,  8upi.  Subtt*.,  Curpe»Ur. 


OKLAHOMA. 

.  OWahomn  Agiienltunl  and  MaekanJonl  Oallag*,  SUtttrater. 

GOVmiNINO  nOARD. 

Board  of  Recent* :  J.  P.  Connera  (Prva.).  CanaiUtn;  3.  C.  Rlliott  (V.  Prr».),  Faalt 

Valleu:  Ewers  White  {Trrax  i.  Mvlnwl:  U.  F.  Wilson.  Vuiliant;  (J  T.  nrynn.  Prrry: 
•Dan  Diebl,  Gotcbo;  li.  W.  Llncis»>y,  ctiutvuii;  T.  Ulce.  Hitrhrotk;  A.  C.  roMj.  W'auoHtr: 
J.  W.  Corlegr,  JYowe;  P.  Ikard.  CMckasha;  O.  A.  Brewer.  Hetrnn. 


(•<irU.SE8   OF  STt  DV. 

There  are  four-jear  courses  of  study  in  science  and  literature,  axriculture,  domestic 
adenee  and  art,  mechanical,  architectural  and  civil,  and  electrical  enslneerlns  (B.  S.): 
a  four-yrar  normal  courst? ;  a  two  yoar  rourHo  in  a;:rirultnro  and  domoHtlc  science :  a  one 
year  course  in  agriculture.  an<l  a  one-year  business  course;  a  Kpednl  ten  wuelcB'  winter 
term  In  apiculture  and  dalryiui; ;  a  four  weeks*  course  In  cotton  ;;rading  and  a  feor 
weelcs'  dairy  cours«> :  a  six  weeks'  summer  normal  Institute;  a  reading  course  In  agrlcul* 
ture:  and  a  farmers'  week. 

BTlARD  OP  IN>»Tni*<T10>f. 

.1.  FI.  C.innell.  .M    S.,  Pnxiihnt 


l<Owerj  L.  Lewis.  M.  8..  -1).  V.  M.,  Zool., 
Vet.  Kef, 

OHcar  M.  Morri.s.  B.  8.,  Uort.^  Sot. 

Sarah  W.  Landcs.  Z^om.  A'cea. 

Llewellyn  A.  Moorhouse.  M.  8.  A.,  Affran. 

Hoy  ('.  iv.tiH,  B.  S..  D'lirinnu 

W.  W.  JoUnnton.  A.  M..  Bttgl. 

Boyd  A.  Wyse,  I*u.  D.,  Oemum,  I^at. 


B.  K\  nttiick.  B.  8.,  DeQH  of  DMrict  Agr 
RrhooU. 

Ira  1'.  Frarel.  Ueut,  U.  B.  A..  Comdt.  •/ 

t'adrta, 

W.  A.  LtnklAter.  B.  8.  A.,  Animal  J7««(> 

•1".  M.  .IcfTnids.  Srhonl  .If/r. 
Ilnrdee  Chnmblisa.  Fh.  D.,  C'Acm, 
<'ar]  Gunderson.  I*H.  D..  ITaflk. 
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C.  B.  Sanboro.  M.  A.,  Ent. 

Rebecca  Acbeftnn.  Dom.  Ari. 

r.  J.  Bushnell.  Vu.  I)..  Hiitt..  I'uHt  Bfitn. 

Jobii  II.  llowera,  1*H.  !>..  t*edag. 

1.  Zackhelm.  tff.  n..  Dir.  Mu»io. 

\\.  K.  S.  Im  il..  !.  A   H  ,  //(/  .  /'/!//«.  Traininii. 

Henry  1'.  Miller.  M.  S..  1>.  V.  M.,  /*rtw. 

Sehoot  of  Asn: 
W.  L.  Itiirlison.  M.  H..  (Am(.)  Ayron. 
W.  P.  Webber,  A.  M.,  (Ant,)  Math. 
L.  ft.  Rose.  (Araf.>  Cfcrm. 
A!!i<»rt  SliH'kfr,  li.  S..  Ihihfj  llnth. 

yi.       Lambert,  11.  S».  .\.,  Duiryman. 
Ifoiram    G.    Seldotnrldee,    Inntr.  PuhUe 

Sprukitiff,  AsMt.  in  t'.tuil. 
Harriett  Day,  Iiwtr.  Draw,  and  Art  W  ork. 
T.  A.  RoblDBon,  In*fr.  Cotton  (hvdtng. 
K.  Cnrroll  ileHch,  lush.  \'kt(itf. 
Wlnfred  U.  VVriKiit.  U.  i^..  A»tt.  in  Bad. 
A.  B.  EwfttK,  A9»t.  in  Math. 


J.  .V.  UaU-iKT,  li.  H..  Aattt.  in  Agron. 

A.  L.  Loveft  B.  B..  A»8t.  in  Ent. 

\V.  K,  Lawrence,  B.  S.,  Aatit.  in  Hart.,  U»t. 

Miidee  B.  Banders.  A»9t.  in  Music. 

Mnrtba  B.  MoKlnlej,  B.  8.,  As»t.  in  Dom. 

Venrl  Wlar.  U.  8..  AMt.  in  ttom.  iicou. 
Orpba  Caton,  B.  H..  Aunt,  in  Dom.  Sci. 
L.  l'\  Slewart,  Af>ni.  in  F.ngl. 
Ada  B.  House,  Auat.  in  Math.,  JSngl. 
Rose  Murray,  A»itt.  in  Piano. 
<'oni  A.  Miltimore,  A.  B..  Libr. 
llnxel  Mcllvain,  AMt.  Libr. 
Kmmn  J.  Ross,  Dir.  Phyn.  Training  for 
Women. 

K.  K.  ADders4jn,  B.  S.,  Registrar. 
Kdwlo  Gallagher.  B.  8..  AMt.  Phy».  Dir. 
\\.  \\.  I'.vnns.  B.  S.,  Fnrm  Hupt. 
Moorue  J.  (Hey,  B.  8.,  Financial  ^rv. 


Oklahoma  Agrioaltttral  £sparim«nt  Station,  atUiwatcr. 


UeiMirtiiieiit  of  Oklaboma  Agricultural  »n«i  \tecliaaleal  Collefe,  under  the  control  of 

Buard  uf  UeKents. 


STATION  STAKF. 


.Tr^hn  A    rrnit:.  IX.  8.  A..  Dir. 
v..  C.  I'ittuck.  B.  S.,  AMst.  Dir. 

I.  .  L.  l.»  wJs,  M.  s..  It.  V.  M..  Vet.,  Beet. 
(».  M.  Morris.  B.  S..  Jlort.,  Hot. 

L.  A.  XfrH>rhoUMO.  M.  S.  A.,  Aj/roii. 

W.  A.  I.lnklHtor.  H.  8.  A..  Aafinaf  Jftiab 

II.  (V  Potts.  II.  S.  ItalniiHon. 
C,  E.  iianborn,  M.  A.,  L'ni. 


W.  R.  WriBht.  n.  S..  .iT.vr  Wfirf. 
W.  L.  BurliMju,  M.  y.,  Anjtt.  .Igrqn. 
.1.  A.  UaftlllT.  n.  S..  AitMt.  Ayion. 
it.  O.  Baird,  B.  8.,  Aaal.  them. 
A.  L.  Lovett,  B.  S.,  Attst.  Knt. 
t'barlfs  Crawford,  .4»«t.  Vhem. 
W.  E.  Lawrence,  &  8.,  AMt.  Mart., 


Bot. 


Afrienltaral  and  iforaaal  VnlTarslty,  Langtton. 
GOVERNING  nuAatk 

Boiird  of  Regents:  .Taans  A.  Metiofe  (/»re«.>.  (luilirit  :  J.  A.  Kouco  (Setf.),  Ooopati 
B.  D.  Cameron  {State  Smttt.  uf  Public  Jnttr.h  Uuthrie;  Lt.  h.  h\  Banks,  Bntd. 

,  coukscs  ur  aTUov. 

Tlit^  rnnrscs  of  study  an-  -Ix  :  Classical  iH  .\.  i  :  sclcnllllr  (I'.  S'  )  ;  normal  (B.  S.  D.)  ; 
a^lcuUurui  (B.  8.  A^r.)  ;  electrical  and  mecUuDical  eusiuceriut;  ^B.  M.  E.>  ;  civil  arcbl- 
tcctuc«  <B.  M.  H).  Each  courae  requires  four  years  for  completion.  There  la  alio  « 
three-year  college  preparatory  course  and  a  four-year  normal  elementaiy  course. 


BUA8I>  or  INaTMVCTlON. 

Inman  E.  I'age,  M.  A.,  PraidenI;  Ptychntoijy  and  Moral  Philosophy. 

H.  F.  Jklitcbell.  Math.  Ada  llawes.  Engl. 

Uary  L.  licCrary,  2Ioni.  A'coa.  W.  A.  Ulnton,  Xat.  and  Phya.  Bel. 

James  A.  Din«:us.  Ayi  .  Paralee  Lucas,  Aast.  tm  Bnyl.,  Artth, 

Cora  B.  Burkii,  Dom.  Ha. 

OKEQOM. 

Ore  ton  State  Afrtoultiiral  Oollatet  CoroolMs. 

COVEBNIMO  BOAkD. 

Board  of  K<*?'»nt?«  r  J.  K.  WVatliorfoid  i/'rrv).  \l>>iiru:  .1,  T.  Apperson,  Parkptacr ; 
B.  K.  Irvine  {Tiras.).  IH  HroadKuy,  PorilanU ;  Mrs.  Clara  H.  Waldo,  Macleay;  Gov.  F.  VV. 
Benson  \8«e.  of  State,  <«f  oiflcfo),  Salem  f  J.  II.  Ackerroaa  (State  ttupt.  of  Public  Inntr.. 
t:r  'ifjicioi.  i^alrm  ;  Wm.  W.  Cotton.*  Wuictttn  f'.n\h!\i]<!,  I'tirtfrtful :  WnUf>r  M.  IMorce.* 
La  Grande;  John  D.  Ulwell.*  Vintral  Point;  .V.  T.  Ituxton  i\fiiyi<r  of  istatc  (Jrangt), 
fortdt  Orwe;  B.  BL  Wtlaon  (£reo.)»  CorvatUa;  C.  L.  Hawley.  McCoy. 
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OBEQON 


roi  Kstus  i>y  sri  i>Y. 

There  arc  nine  four-year  courses  of  study,  viz:  Agriculture,  mechanical  eoxlneeriog, 
rivll  eoKioeprltiK.  electrlml  pntrlneerlUK,  mlnlnic  eDglnMrln);,  houaehold  eeonomr.  com* 

mcrcp.  phnrmacy,  and  forestry  (R.  S.);  two  y(»nr  8»'condary  Industrial  cours.-s  hi  n.ii 
culture,  mccbunk*  ttrt«,  duuiestic  Hcieuce  nod  art.  commerce,  and  forestry;  a  twoyear 
course  In  pbarmary;  a  course  lo  Industrial  pedagogy;  a  course  In  music;  sbort  winter 
courses  In  nrrxTiit  .luri.  •  irnir.  il.i irvln-j.  hnrf iculf iir«»,  foresfry.  mri-tianlc  arts,  mifl  ilnni.-. 
tic  science  and  art ;  a  summer  school  for  teachers,  a  one-week  aKriculturul  course  for 
farmers,  and  a  reading  course  of  five  le^oons  In  poultry  busbandry. 

UUAUU  UK  INHTUliCTlON. 


William  .T.  Kerr.  1>.  Hr..  /'rrvftfrnf. 


Jnmes  Withyrombe,  M.  A.;k..  Aninuit  Itn^b.: 

in  rhiirfjf  of  h'drinrrx'  lust*. 
Artliiir  U.  Cordli-y,  M.  S..  Itntn  Srhonl  nf 

A  ill-.  :  /on/.,  Kttt. 
Grant  A.  ('«vi>ll,  M.   E..  Drun  SrhiHtl  of 

Knuin.  nittl  Mtrh.  Artx :  Mich.  Knfiin. 
JuIUm  <;r>  <  r.  A.  It..  Dvan  Brhool  Of  Dom. 

6'fi.  untt  A  rt ;  Dom.  Sci. 
John   A.   lt«xt'll.  A.  M.,  Dean  tichool  of 

Coiiinn  n  r  ;  Butitten  AdmiHMrttt(o* ;  Fi- 
nancial Krr. 
Frederick  H<>rchtold.  A.  M..  /•;»{//.  Lantj.  ami 

Lit. 

John  B.  Homer,  A.  M.,  Lire,  D..  Iliat.antl 

Pom.  ftri. 
i:d«ard  H.  Lako.  M.  8..  Hot  For. 
John  KuUon.  M.  S..  Chetn. 
Thomas  11.  Crawford,  A.  M..  Cumt.  Latr. 
Claude  1.  I.<nMs  M.  S.  A..  f. 
Fred  L.  Kent,  11.  Aoa.,  Dairy  Uu»b. 
riinrlrs  L.  .Ifthnson.  R.  S.,  Malh. 
Kmlle  F.  iVrnnt.  M    s  Itart. 
Gerard  Taillandler.  Mod.  Lang. 
V.        McAlexander.  Cnpt..  V.  H.  A..  MU. 

fid.  and  Tnctirx  ;  Con;  .'f 
James  Dryden,  Poultry  Hunb. 
Henry  1».  Hcudder.  li.  S..  Ani  m. 
**harlt  s  i:.  ItradUy.  .M.  S..  A;n:  Cheat. 
Kmmett  1>.  Angfll,  Phyn.  Ed. 
William  A.  Jenwn.  Herorder  of  Fnt'vHie». 
Kdwin  IK'V.  IJcssli-r.  M.  A.,  indun.  I'lilinj. 
Ida  U.  Callahan,  It,       ta«»/.|  tinuL  Lany. 

and  lAt. 

Fnrl.y  I'.  M'l.ouih.  11.  S..  [Anst  )  ArL 
Ida  A.  Kidder.  A.  It.,  U.  L.  H..  Libr. 
N'Icbolns  Tartar.  B.  R..  iAnst.)  Math. 

»'liarles  .\.  Coif.  M.  S.  A..  {Aunt.)  l'om>iL 
Willlbald  Weuljfer,  i'u.  U.,  K-^mt.)  Phyt. 
Artbur  I...  reck.  B.  8..  {Ait»t.)  Landnrapr 

(Ittrd. 

John  C.  itrldwell,  U.  H.,  Imtr.  Zuul.,  tint. 


Harry  J..  Beard.  B.  S..  Inttr.  Math.;  Dk. 

of  Huttd, 

I.oren  B.  Baldwin,  A.  M.,  Iiu>tr.  Kmjl. 

William  M.  Fori  I  r.  Imlr.  Foi  fjinfj. 

KImer  1'.  Jackiion,  B.       Foreman  ia  Car- 

l>i  ntrif. 

Marion  S.  Van  I.lcw,  fnHtr.  Dom.  HcL 
.\riel  M.  EwlOK,  lastr.  Do$it.  Art. 
II<-len  H.  Tobin.  /itstr.  Dom.  Art. 
I'rwine  I..  I'otter,  B.  S.  A.,  tnatr.  JbTsmI 

Hunb, 

Italph  D.  Uetsel.  A.  II.,  l.L.  B..  InJitr.  Puh- 

lie  SiKukinff  and  Ui  bating. 
Winifred  M.  Williamit.  B.  I'll.,  /a«lr.  S»gl 

and  Fhyg.  Culture  for  Women. 
i:  hvard  H.  IU  a«y.  B.  S..  //M/r.  Math. 
(ieorge  It.  ilyslop,  B.  S.,  /M«(r.  Agro*. 
Karle  1*.  llardinic.  B.  S..  taalr.  Chem. 
Kdma  (Jn-rn.  InMli.  Art. 
Myrtle  C.  Van  l»»  us.  n.  inntr.  Dom.  ScL 
Artbur  fS.  B.  Bou(|uet.  B.  S..  /it#fr.  ffort. 
(Mio  <;    Siiiip-  >ri.  B.  S..  InMtr.  Dairp  llutb. 
Fred  L.  Grifflu,  B.       inatr.  Zool..  Snt. 
Kenton  K.  Brodle,  B.  8.,  Inetr.  Chem. 
Host-  Z.  AuKi'll.  Inntr.  llume  \urHing. 
Edgar  K.  iibepard.  A.  M..  Jtuttr.  Phy§. 
Itobert  H.  Rodgera,  B.  8.,  /ii««r.  Pattern 

Makiuff. 

<«ertrude  K.  McHlfresb.  A.  B.,  Imtr.  KngL 
Anna  <J.  Baby.  M.  A..  /n«fr.  KpanteA  aaif  Lot. 
v.  .1.  Kraiis,  \\.  S..  Inntr.  Ilort. 
.Milo  U.  l/aughters,  M.  8.,  iMtr.  tjhem. 
Wilbur  L.  Powers,  M.  8.,  fw«(r.  Agroa. 
Alko  L.  Fdwards.  AhhI.  in  Zn„l  .  Vttt. 
Helen  M.  Gllkey,  B.  t$.,  Awt.  in  Hot. 
niPD  He  Haven,  B.  8.»  Aaat.  in  Baet. 
I'ranccH  Huston,  Aeat.  tn  Phga.  Bd.  fat 
Womtti. 

Alfred  Q.  Lunn,  Amt.  ffi  Pouttry  Huah. 

.Ikuk  s  Kofher.  B.  S.,  .i-tnt.  in  I '/on. 
I  Myrtle  E.  Kneppcr.  B.  S.,  A«<it.  Libr. 


Oregon  Experiment  Station,  ('orrallfo. 

Itepartment  of  Oregon  8tatp  Agricultural  folloge.  under  tbe  control  of  the  Board  of 

Regents. 


James  Wltbyrombe,  M.  Aon.  Dir.;  Animal 

Hush. 

A.  It.  Ci.iUl..v,  .M.  .s.,  lint..  Plant  Path. 
V.      Bradley,  M.  8.,  Chem, 


K.  n.  l.iikv,  M.  S..  Hot. 

K.  F.  Fernot.  M.  .S..  /luct. ;  StaU  Boet, 

C.  1.  Low  is,  AJ.  S.  .v.,  ffurt. 

t\  L.  Kent,  B.  Aqs.,  Dahy  Bnah, 
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H.  D.  Scudder,  B.  8.,  Ayi  un. ;  Suttt.  of 
Farm. 

Jamra  Ilryden.  Poultry  lluHh. 

A.  L.  Peck.  B.  S.,  Flw.,  LundMOxpe  Gard. 

V.  A.  Cole.  M.  S.  Am  A*9t.  Hw*. 

K.  J.  KrnTr«.  B.  S.,  Aititt.  Jlort. 

.1.  C.  Bridwell.  B.  S..  Anal.  Ent. 

F.  C.  Ewlng,  B.  8..  Ent. 

A.  G.  B.  Buiiijuet,  B.  S.,  Ohr 

n.  S.  .Tarkw>n.  B.  A..  riant  Path. 

('.  ('.  Vlucont.*  B.  S..  Anat.  Hort. 

K.  I>.  I'otter.  R.  S.  A  .  ,1«<.r    Infmal  Muab. 

(!.  R.  Ilyalop,  IJ.  S.,  Aunt.  Ajjitm. 

H.  W.  Allen.  B.  S..  As^t.  Unrt;  Sunt  Vma- 

tilta  Itranvh  Kxpt.  Sta. 
F.  L.  Griffln,  B.  S.,  As«t,  Kut. 


Alice  L.  Edwards,  As.it.  L'nt. 
Glen  De  llavpa.  B.  S.,  A»»t.  Bad, 
n.  V.  Tartar.  IV  S  ,  A^xt.  Chf  in. 
Otto  U.  Hlmpsoii,  Li.  8..  Aast.  Itaiiyinan. 
JatDes  Koetwr.  B.  S.,  A»»t.  Agron. 
.\.  Q.  I.unn.  Poultrytimn. 
Lyman  Bundy,  B.  S.,  Annt.  Vhcin. 
Tt«>rt  PIlklaKtOD.  B.  S.,  Antt.  Chtm, 

iiulHTt   Withyrombe,  B.  S.,  fe'wpf.  Eaatern 

Otefinn  i<uik»Ut,,  Union, 
v.    II.    Spilltnnn,   Hart.,   Ba^tern  Ot'tffon 

Si(bst<i.,  I'nion. 
11.  .1.  rnilx'r^cr.  B.  8..  (tapt.  Eaatem  OreanH 

Pru-Fann  f^uhstfi.,  Moro. 
\.  L.  Ajudcwhlte,  B.  S.,  l-'ann  Foreman. 


mrHSTLTAHIA. 
Tha  VvttiMjlTftiiU  Itat*  Celtofe,  Stole  Coaege. 

Board  of  TrmteeB:  Jamta  A.  Brow*  (J»re«.),  BeUefonte;  Cdirln  K.  Sparks* 

officio,  Kec  ».  Kfrt/r  CiiUrtjc;  Gov.  Kdwin  S.  Sliiart  ( offirim,  Ihirrlnhuru ;  riiarli-s  II. 
Bergoer  <««  officio,  I'rcH,  oj  the  Htaie  Aur.  <Koc.>,  UurrUbury ;  Nathau  C.  iicliaeffer  irx 
affleio,  Sttpt.  af  PuhUe  inairA,  HarrUihuroj  N.  B.  CHtchn<»ld  {tat  offtcio.  Rer.  State  B4. 


f>f  .lyr  I.   Ilarriahury ;  Clitirtes  M.  S.huafi.  I'ittsbn,';:  .]uh\\   A  WM,KlwaitI. 


H.  WrUod  Mitchell  (F.  PrcH.),  Pitlsburg ;  James  L.  Ilnmlll.  Columbus.  Ohio;  John  1\ 
Shield*,  Philadelphia;  Lloyd  B.  Huff.  Oreenffrwiv;  Ovo.  M.  Uowntnit,  PhitadetpMa; 
Gabrli'l  fllpster.*  Harrinbury;  Geo.  fJ.  Ilutt  hison,  Warriorn  ^f<ll■^: :  Anmistim  Kond, 
Pittibury;  James  G.  White,  A'cm?  York  City;  E.  S.  Bayard,*  Vittubury ;  Marlla  K.  Ulm« 
■ted,  HarrUhurg;  Chari«a  MDIer,  FranhUn;  ADdrew  Carnegie.  Pliteharg;  H.  V.  White.* 
Bloomsbury ;  Wllltnin  K  lllll,*  HunfhuhJort  :  Kllis  1..  Orvls,  Udlrfnntr ;  Jamos  K.  <iuiK- 
ley,  i><ll«6Mry;  William  II.  Walker,  yeictonviHe.  Mmn.;  Thomas  W.  Barlow.  Philadelphia; 
HDton  W.  Lowry,  Serantom;  8.  O.  Frantz.  Rohreretovtn  i  V.  C.  MeCoriDtck.*  Jlarriebura ; 
Will  II.  Pntii>rsoii,  Cl0arjl«|(f;  Wm.  T.  Creaay,  Catawleea;  Joba  natnltton  ITreae.f, 
Maahinyton,  U.  O. 

coraasa  or  stcdt. 

Th*  COurSM  of  study,  each  roi|iiirin;;  four  years  for  comp1<Mlnn,  unless  otherwise  specl- 
fii<l.  nre  as  follows:  i'lassical  (B.  A.)  general  sci.  i],m>.  modern  hin;;uap:<-  !in<t  lit<r:iiure 
(B,  Lift.),  historical  and  political  science,  philosophy  and  education.  aKrIeultural,  houi.' 
economics,  blolowy.  cbemlatry,  civil  enuineerinj;.  electrical  englneeriu«.  elect ro-chemlcal 
enxintH'rinf;.  industrial  cbemlatry,  mathematics,  mechanical  englll«erllijr,  physics,  mines 
and  metallurey.  and  sanitary  engineering  (B.  8.)  ;  two-year  courses  in  mechanics  and 
agriculture,  respectively:  a  teachers'  course  In  mechanic  arts;  short  cour.-<»'S  In  agri- 
culture, dairying;,  creamery  work,  horticulture,  and  poultry  husbandry:  correspondence 
conraea  In  agriculture ,  poatgraduate  courses,  a  alx  weeka'  summer  sesalon,  and  a  farmera' 
week. 

BOARD  or  IStSTRUCTIOK. 

Bdwln  Erie  8p«ik6»  Pa.  D.,  LL.  D..  PreeldtPt;  Dean  af  the  School  of  the  Liberal  ArU. 


Jndton  P.  Welab.  D.  Re,  Ph.  D.,  LL.  D., 

Dean  of  the  ColUycM. 
William  A.  Buckbout.  D.  Sc..  Dot. 
William  Frear.  Pr.  D..         Agr.  CAein. 
GeorRe  G.  Pontl.  I'm.  D..  Chcm. :  JHr.  Ohom. 

Lab.;  Dean  Hcbool  of  Xat.  Hci. 
Henry  P.  Armsby,  Ph.  D.,  LL.  D.,  Dir.  In- 

Hlitut'   fif  Aiiiiiiitl  \iiti H'ion. 
BeoJamlQ  Gill,  M.  A.,  O.  D..  Greek,  LaL; 

Chaploim, 

Thos.  F.  Hunt,  D.  A<iB.j  D.  Sc.,  Dean  School 

of  Ayr. 

Sara  C.  Lovejoy,  B.  A.,  Dean  of  Women. 

•On 


Brwin  W.  Runkte.  t*ii.  I).,    Pnuch.  and 
Ethics. 

Joseph  M.  Willard,  B.  A..  Math. 

Fred  L.  Pattee,  M.  A.,  Kiujl.  Lang,  and  Lit. 

Carl  D.  Kehr,  .M.  A..  Grrman. 

Irving  L.  Foster,  51.  A.,  I'umame  lAing, 

Wnifara  H.  Ilay.  Capt..  V.  S.  A.,  Mil.  SrL 

il:>il  Ttlt'tiCH. 

Hubert  E.  Van  Norman.  B.  S.,  Dairy  Jtuab. 
Perley  O.  Ray,  M.  A..  Htat.  and  Polit.  «rl. 
Alva    A^'...-.    Aiir.    Ext.;    Prln.    of  Short 

CoHf/fc*;  mw.  Srhoui  of  Apr. 
Uueh  l\  Baker.*  B.  8.,  M.  F..  For. 

leave. 
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Ualph  I..  WnttH.  n.  A«;ii..  M.  S..  llmt. 

Frank  1».  (iardner.  B.  S..  Agron. 

TliomuH  I.  MalrH.  It.  AcR.,  M.  S..  Agr.  Ed. : 

fiuyt.  of  ConeMft.  Courni'it. 
\Vllll:iui  H.  Ham.  Pn.  D..  Phya. 
Wllliur  A.  Cocbel.  B.  A.,  B.  8..  AtHmal 

Job.  li.  Tmlor,  C.  B.«  M.  8..  (A»8oc.)  Math 

A.  TTowry  Bapemhade,  M.  A.,  (AMoe.) 
Kni/l.,  Rhet. 

II.  I<>eciuan. Stecker.  Ph.  D.,  <.l#«oc.)  Math. 
Mndfson  M.  Garvcr.  B.  8..  (Aagoc.)  Phyit. 
Harry  R.  Fultun,  M.  A.,  (Aaaoc.)  Hot. 
Anna  K.  Bedlfer,  (Aiwt.)  ludM.  Art  and 
Design. 

Walter  J.  Kcltb.  Pu.  D.,  (Aait.)  Orff.  Ohem. 
Jt'sm  B.  (Tharehlli.  B.  8..  <AMt.)  /atfa*. 

Chem. 

3.  U.  PrIzseU.  B.  A..  tAaat.)  Engl.,  Oratory. 
Elizabeth  B.  Meok,«  M.  S.,  (A sat.)  Bad. 
Wilber  R.  McCoooell,  B.  8..  (Aaat.)  Zoo/. 
Jobn  P.  Stewart,  M.  8.  A.,  (Aaat.)  Expt. 
Ilort. 

Miltoa  S.  McDowell,  M.  8.,  (Aa«<.)  EMpt. 
Agr.  Chem. 

B.  E.  Brown."  M.  8..  Liaat.i  Erpt.  Atiron. 
Louise  Waogb,  B.  8„  {Aaat.)  Home  Ecnn. 
Willlnm  D,  Crockett,  M.  A..  {Aaat.)  Hhtt., 

Oratory,  lliat. :  Krr. 
Chns.  F.  8baw,  B.  8..  (Aaat.)  Agron. 
Cnrl  W.  Larson,  B.  8.  A..  (A««l.)  Dairy 

Unah. 

John  A.  Ferguson,  U.  A.,  M.  F.  (A««f.) 

For. 

VLartfuvi'X  B.  UacDonald,  FB.  {Ant.) 

Agr.  Chem. 
Julia  C.  Gray,  Ubr. 

Lucretlft  Van  T.  Simmons,  Ph.  B.,  It.  A., 
Jnatr.  Qerman. 

Emma  A.  McF#N«ly,  Inttr.  Indun.  Art. 

Thomas  K.  Grnvatt.  B.  8..  Inatr.  Math. 

Muliinn  J.  UontHcbler,  M.  8.,  iMtr,  Quan- 
ta tirr  .innl. 

Fre-dtTlc  A.  llllnty.  M   .\..  Inatr.  Oermon, 

Geo.      Pattee»  M.  A..  Jn«tr.  Rhtt. 

Frederick  W.  Bcal.*  Ph.  B..  M.  A..  J»atr. 
Math. 

Geo.  A.  Wblttemore.  B.  A.,  luatr.  Math. 
B.  V.  Oai^.  M.  A.,  Inatr.  Romanve  Lann. 
V.  L.  Lop.,  r,   S    rnnlr.  Quantitatixr  .\nitl. 
Paul  D.  Potter,  B.  A.,  Inttr.  Quantitaiive 
Anal. 


.li  srto  F.  Stiiiard.  H.  A.,  Inntr.  German  ani 
French. 

Lulu  B.  Smith.  Pit    B.,  Inatr.  Oymnattirt 
E.  A.  CottrtU,  D.  A.,  Inatr.  Uiat.  ami  Ecm. 
Fred  J.  Kaufman,  B.  8..  Inatr.  Grm.  Ckm. 
(5   C.  Chandleo,  I'll.  B..  Inatr.  din.  rhem. 
J.  W.  Clark.»  B.  8..  Inatr.  PouHry  limb. 
WUIIani  S   I>yo.  Jr..  H.  A.,  tnatr.  Engl. 
Mary  T.  llnrinaii.  IV  A  .  rn^fr  /.<tul 
Knnxue!  W.  Nkdt'j  huufet'i,  M.  A.,  lustr.  Math. 
Helen  II.  Atherton,  B.  M..  In»tr.  Matle. 
Frederick  C.  MIIUt.  B.  A..  In*(i  Ph^a. 
Kllnbetb  Bemls.  B.  S..  Inatr.  horn.  Set. 
Paul  8.  Worth.  B.  A..  Inatr.  Math. 
Artbor  L.  WriKbt.  B.  Ph..  Inatr.  JfaM. 
B.  H.  Goldsmith,  Inatr.  German. 
G«or>:c  F.  Zook.  M.  A..  Inatr.  m»t. 
Wm.  J.  WriKht.  B.  8..  Inatr.  Ilort 
3.  Ben  11111.  B.  A..  B.  8..  Inatr.  Uot. 
Wm.  D.  Clark.  B.  A..  M.  F..  Inatr.  For. 
Homer  W.  Jackson,  Inatr.  Poultry  lluab. 
I^wln  E.  ArmstronB.  Ph.  B.,  Inatr.  Math. 
LfMlle  M.  Burrage.  B.  A..  Inatr.  French. 
Edmund  P.  DarlH,  B.  .\.,  Inatr.  Math. 
3.  Frank  Jone«,  B.  A.,  Inatr.  Engl. 
Carl  E.  Marqunrdt.  B.  A.,  Inatr.  OerSMS. 
Wheeler  P.  Davey.  B.  A..  Inatr.  /'Ayt. 
L.  J.  Lassalle.  B.  8.,  Inatr.  Phya. 
Merrln  J.  Curl,  M.  A..  /«««r.  Engl. 
Guy  C.  Given,  B.  8..  Aaat.  in  Chem. 
JobQ  W.  Wblte.  B.  8..  Aaat.  in  Chem. 
Charles  F.  Noll,  B.  8.  A.,  A«a(.  fa  Avt. 
Affron. 

W.   n.   Mclntlre.   M.   8..   Aaat.   in  Expt. 
Agron. 

Warren  G.  Rom.  B.  8.,  Aaat.  in  Agron 
3.  Plummer  Plllsbury.  Aaat.  in  Hort. 
ChaB.  E.  Myera.  B.  8..  .iaat.  in  Bart. 
John  A.  Uuuk.  Aaat.  in  But. 
O.  L.  Goodllnft,  B.  8..  .Kant,  in  Dairy  Ilutb. 
V.  B.  Bennetch,  B.  8..  Aaat.  in  Dairy  Hutb 
Ekiw.  K.  Hlbsbman.  B.  8.,  Field  A»*t.  in 

Erpt.  Affron. 
Edward  8.  Erb.  M.  8.,  Aaat.  Chem. 
Jerome  8.  Rogers.  B.      A*»t.  Chtm. 
James  B.  Toomer.  B.  8.,  Asst.  Chtm, 
Kil7.nl)eth  B.  Bower.  B.  8.,  At«t.  in  Dom. 

Hci.  and  Chem. 
Frank  P.  Knoll,  A»$t.  tn  Butter  Making. 
S.   \V    Doty,  B.  8.,  Aaat.  in  Animal  Huib 
Harry  C.  Baker.  A»»t.  in  Corrttp.  Vourtrt. 
Tfarry  D.  Bdmtston.  Lab.  Attt. 


The  Pennsylvania  State  College  Arrioulturai  Experiment  Statioa,  tHate  CoHe<}c 
Department  of  tbe  I'enDsylvanla  State  College,  under  tbe  control  of  tbe  Board  of  Truitri^ 


STATIOIf  STAFF. 


Thomas  F.  Hunt,  P.  A<:n..  I».  Sr.,  Dir. 

Wm.  A.  BiK-khoiit.  P.  Sr.,  But. 

William  Frenr,  Ph.  P..  V.  Dir.;  Agr.  Clnin. 

11.  E.  Viin  Norman.  B.  8.,  Dairy  Hu4lt. 

Alva  .Xfe.  .\;;r.  I'st. 

II.  P.  Bakor.'-  P.  S  .  M.  F  ,  For. 

R.  L.  Walts,  H    A.;it  .  M   S  .  Hort. 


V.  r\  nnrclncr.  B.  S..  Agron. 

T.  i.  .M.ilr.s,  B.  A*.u„  M.  8..  Agr.  Ed. 

\\.  A.  Ochel,  B.  A..  B.  8.,  Animal  EtUi^. 

.1.  P.  Stewart.  M.  8.  A..  Jlort. 

.liilla  <".  iJrny.  I.ihr. 

M    S.  Mcix.well,  M.  8.,  FtrOt  Aut.  Citm. 

It.  K.  Brown.*  M.  S..  .\uron. 


•  AsNlgned  by  the  Bureau  of  8oilft,  1'.  8.  Department  of  Agrlcultare. 
•On  leave. 
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H.  B.  Falton,  M.  A.,  Bot. 
BItMbeth  B.  Meek.*  M.  8..  Bact. 

C  F.  Shnw,  K.  S..  AhkI.  Ai/ron. 
C.  W.  LarasoD.  B.  S.  A.,  Asat.  Doirif  Bu9b. 
i.  A.  Ferguson,  U.  A.,  U.  F..  Fvr. 
MarK'ar<-t    B.   MaeDODftld,   Ph.   D..  A«f(. 

L'hem. 

W.  D.  Clark.  B.  A,  If.       Aetf.  Pwr. 

W.  J.  WriKtit.  B.  S..  .Unt.  Hort^- 
U.  C  JaclMOQ,  I'oultry  Uuab. 
J.  P.  PUlsburr.  A«f<.  Eort. 
J.  W.  White.  B.  S.,  Aaat.  Chem. 
G.  C.  Glveo.  B.  0.,  AMI.  Vham. 


C.  L.  Goodling,  B.  &,  AMt.  /Juirv  //tf.ib. 

r.  F.  Noll,  B.  8.  A.,  Atst.  in  Kxpt.  Au'on. 

W.  n.  M.  tntiro.  M.  S..  Aaat.  Agrom, 

C.  E.  Myers,  B.  H.,  A$»t,  Mort. 

8.  W.  T>ot!r,  B.  8.,  At»t.  JkHimat  HU4b. 

i;    S.  Kil.,  M.  S.,  Asst.  Chtm. 

W.  G.  Ross,  n.  S.,  A%»t.  Agron. 

P.  B.  Bennetcb,  B.  8..  Aeet.  Dairy  IfMb. 

J.  Bea  Hill.  A.  B..  B.  S.,  Aaat.  Bat, 

E.  K.  iJibftbman,  B,       A««f.  CA<-m. 

J.  B.  Tooner,  B»  8.,  AmI.  Chem. 

U.  D.  Edmtoton,  AmL 


Thm  Pwi«rl«uiA  ttets  flellflBv  Iiwlltet*  of  AaUnU  Vvteitloa,  Afale  Colleffc 
Dn«rtni«nt  of  the  PenmylvaiiU  Stato  College,  under  tbe  control  of  tbe  Board  or  Truiteea. 


INHTITlTli  UTAty. 


U.  P.  Armaby,  Ph.  D.,  LL.  L>..  iNr. 

J.  A.  PricB.  11.      Ami.  Dir. 

WiDfred  W.  Branun<  M.  8..  Awt.  im  Ami- 

tnal  A'utrition. 
P.  W.  Clirlatensai*  M.  8.,  Ami.  la  Aaimal 

JTalrftfea. 


Jobn  W.  Calvin,  B.  S.,  Aaat.  in  Animal  Au- 
Iritfoa. 

D.  C.  CocbnuM*  Bb  S.,  AMt.  to  AataMl  3r«- 

tritiom. 

Boy  C.  Joneai,  B.  8.,  Atif.  to  Anlaia}  Nu- 
tritloM. 


PORTO  RIOO. 

Porto  Rico  Agricultural  Experlmeat  Station,  Mni/a'pitz. 

Undor  tbe  aaparvlalon  of  A.  C.  True,  Director  Otbce  of  Experiment  BUtionp.  Cnlteil 

States  Department  of  Agriculture. 


BTATIOM  BTAFF. 


D.  W.  Mny,  M  Aoa,,  SprHnJ  Uimt  in 
Charge;  Animal  Huab.;  in  Charge  of 
FarMsara'  /»«<•. 

J.  W.  van  Leenhoff,  rnffrr  Btfitrt. 

VV.  V.  Tower.  B.  8.,  Ent. 

PUllp  L.  Olle.  A.  B.,  Chtm. 


C.  F.  Klnmnn.  B.  f?.,  ffnrt. 
E.  G.  Kitzm'bn,  Aaat.  Animal  Uu»b. 
G.  L.  Fawcett.  AmA.  PUmt  Paih, 
Wm.  C.  Tiiylor.  B.  S  .  i^sf.  rhrm, 
Tbos.  B.  McClelland.  Aaat.  Hort. 
Wu.  B.  Hen.  Expert  Oard. 


RHODE  ISLAITD. 
Bhoda  Zalaad  Steta  OeUag*,  ITtogatoNw 
oovuxwo  BoasD. 

Board  of  Manager*:  Cbas.  D.  Kimball  (PrveO.  Providence ;  T.  G.  Matbawaott  {V.  PnM.I, 

f'ant  Cro  nuich  ;  W.  E.  Ranger  tstntr  C'nnr.  of  Schnnla),  Providence;  Pblllp  A.  Money 
(Stale  ad.  of  Agr.),  Utocum;  Robert  S.  Uurlingame  (Clerk,  Treaa.),  Newport;  Jeiwf  V, 
WatMB,  WahttMd;  Cbarlco  Eeten.  Warren. 

coraan  o»  btpdv. 


There  are  four  four-year  courses  of  »tudy,  viz:  Agricultural,  with  options  In  avmnoniy, 
bortleulture.  and  animal  husbandry :  enKineerlng.  wltb  optlona  la  neebanteal,  eleetrleal, 
cIvU,  and  chfrniml  <'n):inf»'t  In^  :  toaohers'  course  In  npplled  science  and  bomi'  ecoooiulcs 
<B.  8.)  :  two-year  agricuiturai.  liouie  economics,  uud  engineering  courses  of  hlgb-scliutil 
grade,  and  a  poultry  aehool  astcndlag  througb  alx  wceka. 


KuAHU  t>K  INSTKITTION. 


Howard  Hdwarda.  M.  A..  LL.  I)..  Prr^iifrnt ;  I'oiitinit  Kriminntt  iin>i  ^^l(•m/  ^i  i»  hh. 


Homer  J.  Wbeeier.  Pb.  D„  Agr.  Vhvm.,  George  E.  Adamn.  B.  S.,  .li;* . 

Geol.  Virgil  L.  LelRhton.  Pii.  P..  Chom. 

E.  Josepblne  Wataon,  If.  A..  Lang.  John  Barlow,  A.  M.,  Zoot. 

Harriet  L.  Memm.  M.  A..  Bof.;  Bee.  Leonard  P.  Dickinson.  Phg*. 

'  On  leave. 
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BtanihaU  H.  Tyler,  B.  8..  Math. 

8.  II.  Wph.ster.  n.  S..  Ciril  rH;j!n. 
Clyde  B.  Cok>mau,  B.  S.,  Antmal  Jlusb. 
Burt  L.  Ilartwell*  I*B.  D.,  Apr.  Vhem. 

Mcl-'U  p..  TIjom^Hon,  M,  S  .  Ifnnir  Fmn. 
Malx  i  i>.  HIdrcd,  B.  t?..  Instr.  Drmcing. 
Ilowland  Burdick,  B.  8.,  In»tr.  Datnftng, 
Andrew  £.  Stene,  A.,  Bupt  Cottegr 

Ext. 

Wm.  S.  S|)«>ticer,  B.  1>.,  ArgHtMniation  : 
iMtr.  EHgl. 


Ernest  K.  Thomas.  Attt.  fi»  Bort. 

E.  A.  MalliMf.-.  Florist. 

D.  J.  Lambert.  Iiutr.  Poultry  JiuMb.;  in 

eharpe  of  Povltry  Dept. 
IVabcla  II.  Smltb,  Pll.  B.,  M.  8.,  iMlr. 

Ckem. 

Geo.  R.  Cobbv  B.  8..  /Mir.  JTorf . 

Thornnts  C.  Itodman.  Inntr.  Woodirork. 
Ilinr.v  (i.  Slabl.  Lieut..  V.  S.  A.,  Hit.  Sci. 

nml  Tuitiva. 
Mrs.  Marian  L.  Chamberlain,  B.  8..  L^t, 


Skoda  IsUnd  Afrlenltual  SzpatliBeat  fltatiao,  Kino^tt^n. 
Deiiarlmept  vf  Bbode  Istaod  State  CollefEe,  under  the  control  of  the  Board  of  Managers. 


II.  .1.  Wh-rt  r,  Pll.  IX.  Dir.;  .\yroH, 

burt  L.  llurtw«ll,  Pll.  I).,  t'hcm. 

Q.  E.  Adams,  B.  8.,  tfort. 

riiitlp  li.  Iladle.v.  Pa.  !>..  Hiol. 

v.  II.  WeswU.  B.  8..  AMt.  Vhem. 

W.  F.  Kirkpatrick,  B.  Aaa.^  B.  E.,  Field 

Aunt    in  fiiol 
Hoy  II.  Waite,  B.  8.,  Fitld  Anut.  in  liivl. 
Mlsa  G.  G.  AmlsoD,  B.  8..  Lot.  Aast.  fa 

Biol. 


S.  C.  Damon,  B.  S.,  Aunt.  Agron. 

A.  L.  Whiting,  B.  8.,  Aa»t,  Agrou. 

John  Daniel,  B.  8..  A««l.  Agron, 

J.  Krnnk  MorsHn,  M.  A.,  A««t.  Chcm. 

Nathaniel  Ilclme.  Met. 

\..  V.  Whlppl<»,  A«9f.  Chem. 

F.  8.  Hnminctt.  A.  B.,  A«st.  Chtm. 

F.  U.  I>ember,  M.  8.,  Atst.  riant  J'hyM. 

E.  A.  Vallette,  Asst.  ITorl. 


SOUTH  OASOUVA. 

Clomson  Agricuitura.1  College  of  South  Carolina,  i  Icmton  Colleye.* 

GOVESNINa  BOAKO. 

Board  <>f  Tnisti'cs  :  .M.in  .Tohnstotif  (/'rr  s.),  Snrbrrry:  R.  W.  SlmpBon,  rett'llriun; 
1*.  U.  E.  Sloan  (>s>c*.  and  Treat.),  t'hmvun  College;  M.  L.  Dooaldaon,  Urtenvillr :  B.  H. 
Bawl,*  Washinyton.  D.        B.  tt.  Tillman.^  Treafoa ;  W.  W.  Bradlpy,  AhheritU:  W.  R 

i:vnns.  ChcroK  ;  H.  I.  Mnnlii-:.  Smnt':  .  J  1'.  W;i nii;uii;ik.  r.*  .S'f.  .Malthcir" :  Iw  \r  M.TiildiD. 
/'ic&cn«;  J.  H.  Hardio,  Chestvr;  J.  C.  UUbarda,  jr.,  Liberty  Hill,  C.  D..Mann,  Il  ea*  {'nioji. 

cuvaass  op  rtcdy. 

There  are  seven  four-year  ooiir.<e»  of  study  ]«idtnjc  to  tbe  degree  of  B.  S..  Tlx:  la 

Kcricultiire.  H;;rlnilli;r<»  and  chenilstr.v,  aj^rieuitiiro  and  aulmal  hushuiKlry.  tnr>cbaDlciil 
and  electrlt'wl  eiiKlot^erlug.  civil  CDKlneerinK,  rbemlstry  and  Kcologi',  uud  textile  industry; 
two-year  courses  In  agriculture  and  textile  industry,  a  one-year  preparatory  courM.  sad 

.1  siv  weeks'  cotton  ;:radlnir  course.  Special  courses  are  stven  to  farmers  and  otheiS  ot 
wuturi.*  ui;e  who  dc»ire  to  avail  tbcmselves  of  tbc  privileges  uf  tbe  college. 

noARU  OF  tXSTBCCTtU.V. 

Walter  M.  1Mi;kh,  K.  M.  K..  Acting  /  .  ; ^    Ttiredor  of  Mechonlcal  and  BleclrHxl 

lit  lull  tim  a.  I . 


Mark  B.  Ilaraio,  Dir.  Vhnn.  ihiit.  |  Uudolpb  Iw  Lee,  B.  t>..  (A««m:i  lhaic. 

Ilavld  N.  Barrow,  B.  8..  M.  A.,  fa  charg*'  i  Robert  A.  Hall.  Ph.  D.,  (A»»t.f  rhrm. 

iif  I'orini'tx'  In.itx. 

Fbarles  .M.  Furman,  B.  A.,  iinyi. 
Wm.  ».  Morrlwn.  B.  A.,  Jifist,,  Poirt.  Econ. 
M  It.  Stokes,  Cap!.,  U.  8.  A..  Comdt.;  Mil. 
^V^■. 


Snmne)  M.  Martin,  B.  8..  JTatft. 

Knd  II.  H.  rnllioun.  I'li.  I).,  Gtot.,  Min. 

.Irtg.  IHr.  ihitt.  of  .!/;»•. 
Half  Houston,  C.  tS..  rfrfl  Engin. 
Uavld  W.  Daniel,  M.  A.,  iAs^oc.)  KmiiI. 


.lobri  W.  (Janll,  [Axnt.)  Foryr  nuit  Foundry. 
M.  Ilay  I'owcrH,  i>.   V.  8.,   tJ««oc.)  Vd. 

Set. ;  Btate  Vet. 
Dennis  (V  Mooring.  .M.  8.,  i  l«s.;r/t  flort. 
Frank  Bogard,  B.  M.  E.,  Inatr.  Draw. 
Joseph  B.  Banter,  B.  8.,  {AMt.}  Moth. 
Tbomns  W.  Kelft.  (.l««t.»  Engl. 
Tbomas  G.  I'oata.  M.  E.,  E.  E.,  (.itroc.) 
PhyK. 

Chas.  8.  Doggett,  Dtr.  Tt^tte  Dept. 


"  Telegraph  and  express  address,  clemoo»  CoUcge;  freight  addresa,  CaUkoim. 
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WmUton  W.  KliiKh,  B.  S,.  iAxnt.)  Draw. 
R.  N.  Brin  k. -It,  Pii.  D„  (  Ismh  .  »  chviti. 
Burr  H.  JobDstooe,  A.  B.,  {A>iat.)  Math. 
Aadreir  Bramlott.  B.  8.,  (Aitat.)  Math. 
Auirastus  r,  Slianklln,  B.  S..  (.U«Of. )  .Math. 
Alpxandt>r  M.  Hedf(>rn,  B.  8.,  M.  D.,  Surgeon. 
3.  C.  LUtleJohn.  /fwfr.  Woodwork. 
Arnln  w  B.  (Jnrdn«'r.  .Iftl.  in  Wooitiotrk. 
T.  H.  BurrusB.  Jr.,  fi.  S.,  Itt9tr.  Urate. 
K.  R.  t^wlR.  .4Mt.  IM  Fl>r|0«  aNd  FotMOt  y. 
D.  ().  Nour>44>.  B.  8..  (AMOeJ  AnfJiuif  Hlt»b. 

1.  Knlgbt,  B.  8.,  Mmoc.>  Hut.,  For, 


JunlUA  M.  Bnrgcss.  B.  S.,  {Aunt.)  Animal 

Ilu'li.  '.urf  Dairyinf;. 
Artliur  B.  Bryan*  B.  8^  B.  Lit., 

Bngl 

I»avld  H.  Honry.  B.  S.,  {Asst.)  Chcm. 
QvQ.  a.  Ainsll*',  B.  S.  Aoh.,  lAsnt.)  Bn$. 
Benjamin  Frwmnn,  B.  8..  Anal,  in  Chem, 
Mark  K.  Bradli-y.  B.  A.,  {.\»nt.\  Enyl. 
Al«aier  I),   llolnios,  B.  8.,   {Aft.)  Engl,, 

nut.,  ot  off..  Pixp.  lit  fit . 

L.  A.  Sous«>.  B.  S.,  {AHKt.)  I'irp.  licfit. 
V.  B.  Sweeoy,  B.       itt«fr.  VlvU  Bngin. 
ibtherlne  B.  Trescot,  IXdr. 


■eafh  Ourilu  Atfle«ltttnl  BspartaMot  Stattm*  Cfem«0M  Cofleffc. 
l)«partai«nt  of  Cleimoii  Agrleultural  College,  uoder  the  control  of  tbe  Board  of  Truateea. 

MTATION  RTAVF. 


J.  N.  tfarp^r.  B.  9..  M.  AaiL,  Mr.;  Agr. 

II.  W.  Bjirre.  ft.  S  .  Hot..  Plant  Path. 

Thoa.  B.  Keltt,  B.  Vhtm. 

O.  C.  Newman.  B.  8..  fforf, 

A.  F.  ronnidl.  M   S  .  Z'.u!  ;  Hut 

HajmoQd  11.  i'ond.  I'u.  U.,  T/anf  i'ath. 

t.  S.  nook.  ffrc. 


Knoch  Bametl.  V.  Mv  D..  JiNfmol  B«*b.; 

\  '  t. 

\\.  D.  Garrison.  Jr.,  B.  S..  Hitpt.  Coatt 
Land  Brpt.  Bta.,  BummervWe;  A»»t.  Agr. 
W.  A.  Thomas.  B.  S..  Aaat.  Zoo/..  Hnf. 
U.  W.  Keltt.  B.  8.,  AMi,  Hot..  I'iant  Path. 
Burna  Ullltaon,  Fomnan  of  8ta.  Farm. 


Thm  Oatortd  Vannal,  ZaAaatrlal,  Africultural,  and  XaolumlMl  OoUega  of  8o«th  OaroUsa, 

Oranprburo, 


GOVEK.M.Vri  BOABD. 


Board  of  Trustiy^s  <;<>t.  M.  l\  Ansel  {Chair.).  Columbia:  W.  It.  I..owman  tSrc.), 
Orangeburg;  I>.  J.  bruilhuni.  Manning;  A.  L.  Dukes,  Orangeburg;  (i.  B.  Wbite.  Chtater; 
J.  W.  Plogrd,  JTertftaiD;  C.  B.  Sawjrer,  Atken. 


COrBBBN  or  STCDV. 

The  ooiirscH  of  study  nro  four  in  niiraltor  and  require  four  jears  each  for  completion: 

Tlie  colleRinte  (B.  A.i  ;  the  aKTlcultural  (B.  Agr.);  tbe  mecbanfcal  (B.  :  the  normal 

il«  I.,  Licentiate  of  Inatructlon) ;  and  tbe  preparatory,  leading  up  to  tbe  four  above* 

BOABD  or  IXSTRt'CnuN. 

Thoa.  B.  UlUer,  LL.  D.*  Pretident;  AgrtruHu,     :  liireeior  of  IndUBtrlea;  in  elkarvr  of 

FurmW  in9tuuti:$. 

RoLrrt  S.  Wilkinson,  M.  A.,  PH,  T>.,  Phga.,  '  Ida  L.  Tatrirk,  /nifr.  RnuUnff.  f^rnr/. 

Vhrm.;  Cuiifilt.;  See.  ♦'ura  Muldruw.  Inatr.  I'hyniuL,  Hyy.,  PhyM, 

II.  r.  Butler,  M.  A..  Engl.  Lang.,  lAt.,  )  Krf. 

I.ofiir,  Lot.  ,  Juxle  W.  Roberta,  Toral  end  InatrHmrutot 

NelbOD  C.  Nix,  M.  A.,  Math.,  Meek.  Munic. 

R  A.  Lawrence.  Ptdag,,  CtvUst,  Agr.    .Itimea  Miller,  Forai  8ngt.;  inntr,  Dotrgiuff. 

i:i!ip  N  l^ry.  En'fJ.  LmiiN  i  itiandlog.  fnotr.  Dairying,  Chtrite 

Louise   B.   Furdhiim,   A.   B.,  Druic..  Art,  .yittkiuu. 

Mlsa  C.  C.  Davla.*  OresstNd fcf«(r,  Plain  ifett. 

roriifiia  .1  ';r>^ir_'  ihnn.  i  if>tt.:  Jfairon. 


(Adfunet)  Hitt, 

Ce.  iti.i    II.   Ilnllmvny.   /N«lr.  Engh,  Book- 
keeping, Penmanship,  |  Muttlo  J.  Buttblc,  Duin.  Li:un. 

aOVTK  DAKOTA. 

WtmXk  Dakota  Mate  OaUaio  of  Agrienltnra  and  Xadtank  Aria,  BrooM»if«. 

Rtate  Board  of  RegeBta  of  Bdueattoa:  E.  C.^  Rrlcson  (Prrir.),  Elk  Point;  A.  J.  Norby.* 

SisKtton:  AltH  rt  Anderson.  Sturgis :  A.  II.  IMt<  tuo<  k.*  Mitrhill;  T.  \V.  Dwigbt.  Htnujf 
FoUti  I.  U.  Aldrlcb  KBce.},  Big  Stone;  Ueo.  G.  Jobusou  {mas.),  Pierre. 
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••OfRWES  or  STl'DV. 


Four-year  courses,  leadloi;  to  the  <U'Rree  of  B.  8.,  aro  oflvrpd  io  agriculture,  bomc 
economic!,  mecbanlcal  engliieerloiK.  electrical  engineerlnK,  civil  ciiKliteoriaR.  ptwnMcr, 

nnd  general  sclenco.  A  tlffh  yi-ar  finirsf  iir  <'npltH«»»r(nsr  Is  ofTcrpfl.  Ir.i<llnc  to  the  ileurw 
of  M.  E.,  K.  K.,  or  C.  K.  A  regular  iwoyi'ur  tourw?  In  pUarumrj.  lirnt]lQ»{  to  the  Uegrtv 
of  I'h.  G.,  a  thrae-year  course  In  agriculture,  a  three-jrear  course  io  borne  ecottoulcB.  a 
tlire<»yortr  preparatory  conrH**.  «  thro<»-year  fonr«**  In  furnniiTffM I  srit'Mc*'.  nn<l  rnur<f-i  in 
art  and  nitisk*  are  also  offered.  The  stiort  ludustrial  loiirses  Includ*'  two  wt>elts  in  agrl 
culture,  two  weeka*  dairy  coorae,  three  montha*  creamery  course,  and  Ave  montha*  course 
In  atean  englneedos. 

m«Aitn  or  iN.sTitt  i.'TioN. 
Robert  U  Slagle,  A.  M..  Ph.  D..  PrcMident 


JampR  H.  Shepard.  II.  S..  (  htm. 
NieU  K.  IJautieu.  M.        Hort.,  For. 
Hubert  B.  Mathews,  M,  8..  Pftys. 
Kduar<l  I..  Moore,  B.  8.,  D.  V.  8^  Zoo'., 

Yet.  Mid. 
Ada  B.  Caldwell,  Indu$.  Art. 
Kolwrf  B   Forsee.  I'K.  1'.,  I'rin.  Pnp.  Drpt. 
Albert  S.  Ilurding,  A.  M.,  //mI.,  I'olU.  Hvi. 
James  W.  Wilson.  M.  8.  A..  Aniaial  Ifaab. 
Win,  Tl.  l-owcis.  M.  A.,  Knyl. 
VVIIIiatn  !5.  lluyes.  A.  B.,  Frx'mrh,  (icnnan. 
Edith  M.  Wilcox.  B.  L.,  En.  B.,  B«in«  £con. 
Arthur  A.  Brltrhnm.  I'n.         Pr*n,  Hckool 

of  Ayr.;  Ayr.  CoUeyt-  EJtt. 
Edgar  W.  Olive.  Ph.  D..  Bat. 
ChriHtian  Larsen,  M.  S.  A  .,  Hairy  Mwb, 
Madison  C.  Bates.  A.  M.,  Enyl. 
Clifford  Willis.  M.  8.,  AgroH, 
Joseph   N.   Rodebeaver,  A.  U.,  Ps.  D.. 

Edward  R.  Chrlsman,  Capt.,  fJ.  8.  A., 
JTft.  Bel.  and  racMcs. 


.1.  V.  n.-ir.  n,  ;•.  ,  .  u.. ,  ,  igron. 

llarr^-  C.  Scveriu,  M.  A.,  i^nl. 

Nola  K.  Promme.  B.  8..  imt.  Prin.  Beh99i 

"f  1'/' 

Maud  Guddurd,  Imtr.  Indus.  .Irt. 

Arthur  R  Koch.  Pr.  6..  M.  8.,  Aut.  <i» 

(•ertrude  S.  Voung.  A.  H.,  ln»tr.  I'rey.  Urpt. 
BeoJ.  IL  Alton.  B.  8..  iasfr.  2oo}.  and  Bocf. 

'W   II.  rl.-rf   I.tind.  Itvttr.  Dniiy  /^'■'^ 
II.  AdauiH  l>utcber.  B.  S.,  Amit.  in  Vhcm. 
n.  J.  Brsley.  B.  A.,  A»9t.  in  Agron. 
11.  B.  Tottt-r,  B.  S.,        /r  1(/rf-n 
8.  (iarver,  B.  8.  A.,  .Ihs(.  in  .lyrun. 
V.  It.  Moore,  A9»t.  in  .\grom. 

W    I>.  CiLls.  B.  S..  AhhI    in  I'/o.jt. 
LcUoy  F.  Miller,  B.  8.,  Uairy  Vfmn. 
Grace  Smiley.  B.  8..  A»»t.  in  tfomc  J^roa. 
.\my  Kfll*  y,  Ft   S  .    tvsf   (>t  Home  Kcon 
Beujamin  L.  Thumpsou,  B.  S.,  ImU.  Ani- 

aia)  ITasb. 
F.  C.  8toltenberg,  Ftwr. 


Sonili  Oakota  Atriaultarat  Esporbaant  Station,  BrtMkiny. 

Department  of  South  Dakota  State  ('ulk't!i>  of  .Vi;rK-ultur(>  and  Mfchaoic  .^rts.  uoder  tbc 
control  of  tiie  titatc  Board  of  RcKcntM  of  Education. 


XtAT|l>X  STAFF 


W.  Wilson.  M.  R.  A.,  mr.;  A>ir  .  Ani- 
mal //M«b. 

.\.  B.  Hansen.  M.  S..  I  .  Dir.;  Uort. 

J.  H.  Hhpparrt.  B   S..  fhem. 

!•:  u"  Diivr.  I'H  i>.  Hut 

K.  L.  Moore,  B.  S.,  D.  V.  8..  \  rt 

rhrlntlsn  Larsen,  M.  8.  A..  Dainjitig. 

CJiflor,)  Willis,  M.  S..  AU'O". 

T.  II.  Lund.  A«sl.  Dairy  ilusb. 

R.  A.  Larson.  See.,  Aret. 

F.  (*.  Sicilt.iil»(>rj{.  Fli»r. 

A.  K.  Koch.  Vh.  <;..  M.  H..  A^nt.  Vhcui. 

R.  A.  Duicber.  B.  S..  Aset.  Vhem. 


v.ny  K.  YnungburK.  Ph.  G.,  Amtt.  Ckem. 
.1     V.    Bopp.   B.   8..  As«f.  Airroa.  i9ml 
t  titity). 

II.  B.  Potter.  B.  K..  A»»t.  Aftron.  {Vami. 
II    .1.  Btslcy.  It.  A..  A'ist    (  fn,„. 
8.  Uarver.  B.  8.  A.,  .4«Mf.  .iyron.  (Cvra». 
P.  TI.  Moore.  Atntt.  Agron.  (Sort  VUHtyt. 
\V.  I>.  <;rlK>;s,  B,  S..  Aixt.  A</>ot>.  {I'trtnht 
Mauley  Cbampilo,  B.  H.,  Cooperative  A»»t- 
iCereatu). 

B.  L.  Thompson.  B.  S..  Axxt.  Antmitl  H»»h. 
Orlando  Wblte.  B.  8..  A*»t.  in  tioi. 
l.eUoy  F.  Miller.  U,  8.,  .issf.  In  Dairy  i  hcm. 


TSXXES8BS. 

OoUofa  of  AfifoBltare  of  th«  Vnlvorslty  of  TeoMasaa,  Knotvilie. 

liOVKKMMl  UOABJI. 

Board  of  Trunteetc :  Brown  Ayrp>»*  (/'rc*  t.  Kuofi'iUr:  James  Maynard  (Trees,  i.  Knnr- 
villc;  Willlanj  Kuli-  t.s»c-.  i.  Knorrillr :  the  tfov«>rnor :  t'omnilssloni-r  »if  .Vjrrlculturf  :  Su|Mr 
Intendent  of  Public  Instruction;  IJ.  U.  Kyle.  RogerariUe;  K.  T.  Sanford,  KnotviUt; 
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Z«BQp'lK>n  Wheeler.  Chattanouija ;  lliirrix  Hrown,*  (S  allot  in :  Tbomu»  U.  M^vrs.  tihclby- 
vUIm:  T.  F.  p.  AlIisoD.*  S'anhiUir:  iiu  C.  AndersoD.*  Jaekton;  Spencer  F.  Tbonaii 
BrowmwUle;  Aowan  A,  Qreert  MemphUi;  Un  h,  McClong.  Kno&vtne. 


CdVBSBB  or  ATtTDT. 


There  aro  ten  four-year  coura^s  of  study,  vl» :  Literary,  McieDtiflc,  home  economics 
(R  A.  and  B.  8.).  agrlcultuml  BcleBee  <B.  S.  A.),  dvll  eoirlneerinff.  mechanleal  engl< 
D'^riniT,  electrical  engineerlnir,  mlnlntj  onpfnoorfng,  cliemlcal,  and  phni  macoulh  al  (R.  S.)  ; 
two-year  courses  in  agriculture  and  in  pharmacy  (I'b.  C.i  :  two  weeks'  cour»i-8  in  agri' 
culture,  animal  bnatandrj,  dairying,  hortlcalture,  iraultry  huabandrj,  bee  keeplay.  and 
domestic  sctanca,  ratpwtlTely ;  and  a  stx  weeks*  8nKnia«r  coarse  In  agrtevlture  for 
teachers. 

BOARD  OF  IXaTBrCTIOS. 


Brawn  Ajres.  Ph.,  U.,  LL.  ll..  D.  C.  L.,  President  oj  the  V»iv«r»itit:  Phuaksa  and 

Attromomp. 


Cooper  D.  Schmltt,  M.  A.,  Denn  Collrg*- : 
Math. 

Chsa.  E.  Walt.  <'.  K..  M.  K..  IMi.  D..  rhrw. 
B.  B.  Myers,  Capt.,  U.      A.,  MU.  ticL  oh4 

TaeMcif:  VomUt, 
Ilarcourt  A.  MorRan,*  R.  S.  A..  ZooU,  But 
Charlea  A.  Keffer.  M.  S..  Mort.,  For. 
Samuel  McO.  Bain.  A.  B..  Bot. 
Henry  J.  Darnall,  M.  A.,  (iermun. 
L  P.  Shanks,  Ph.  D.,  (Amoo.)  French, 

ftpanUh. 

J.  T.  Brown.  Jr.,  M.  A..  iAimoc.)  Entjl. 
Jas.  D.  Hoeklns,  A.  M..  LL.  U.,  UUU  Ecou. 
Charles  11.  Gordon.  Pff.  D..  Orot.,  MUt. 
.TameR  T.  Porter.  Pii.  D..  f.1«iv„f.  (  Phw- 
Charles  A.  Mooers;  B.  S..  Agron.,  Agr.  Chem. 
Jobn  B.  Hamilton,  M.  A.,  (Aaeoe.)  Muth. 
Catherine    A.    MulllRan.    B.   A..   Dean  of 

Women;  (A««l.)  Home  £con. 
Gbarles  O.  Bill.  A.  B.,  Ph.  C.  (Aect.) 

Chem.,  Pterm. 


Ifordon  M.  Bentley,  B.  S.  A„  M.  A.,  (A««f.) 

2oof.,  Knt.;  State  Bnt. 
Samuel  II.  Ilasary.  II.  ft.,  {Asxt.)  Hot. 
Moses  Jacob.  V.  Bi.  D..  Inatr.  Vet.  Hei, 
.Tobn  F.  Voorheen.  tnittr.  Met. 

A.sa  A.  SliiK  lT.  r.  Pii.  D..  Inntr.  Zool. 
Krnest  H.  Rvynolds,  Pii.       ln»tr.  Bot. 
CbsR.  n.  r^ne,  B.  S.  A..  M.  A.,  /aefr.  Apron. 
Wrii.  A.  Kriiiln'.  fiiimlinaMtrr. 
Maurice  Mulvania.  M.  S..  A»9t.  in  Bad. 
Edwin  C.  Cotton,  B.  8.,  Aest.  to  Snt. 
Lo'ilHe  O.  Turner,  A.  B.,  Asst.  In  JToms 
Eron. 

Bherman  T^Tltt.  H.  8..  Aeat.  i»  Agr.  Chem, 

William  K  niinl.>i.  B.       A/txt.  in  Chem. 

\V.  II.  Maynard,  B.  8.,  Awt.  in  Chem. 

E.  E.  Gary.  A  net.  In  f?hem.  Lab. 

Tlios.  n.  Morris.  LL.  R.,  numat  h\  'jistrar. 

Kubra  \V.  Vou^ht,  A.  B.,  B.  L.  Ltbr. 

Nelte  Nicholas,  Aaat.  Regittrar, 

Lilian  B,  Scoflln,  Sec.  to  Pfe*, 


Tennessee  Agricultural  Experiment  Station,  KnoTviUc 


Department  of  tbe  IFnlveraity  of  Tennessee,  under  the  control  of  the  Board  of  Traatecs. 

BTATION  BTAFf, 


U.  A.  Morgan,  li.  8.  A..  Dir. ;  ZouL,  Knt. 

8.  Mc<:.  Bain.  A.  W..  Hot. 

V.  A.  Mooers.  B.  S..  Vhem..  Ayron, 

C.  A.  Keffer,  M.  S..  Hart.,  For. 

S.  K    tUirnes,*  M.  8.  A.,  Field  Eapert  in 

Dairying. 
MoRes  Jacob,  V.  M.  I)..  Vi  t. 
B.  n.  E«Hary.  M.  8.,  Annt.  Hot.,  Stye, 
a.  M.  Bentley.  B.  S.  A..  M.  A..  Asst.  2ool., 

Knt. 

Mauriee  Mulvania.  M.  S.,  Assl.  Baet. 

E.  C.  Totton.  B.  S..  An»t.  Ent. 

F.  H.  Dennisa,  B.  8.  .\.,  Dairyman. 
Sherman  Learltt.  M.  S..  i<uH  Chem. 
J.  F.  Voorbees.  Conitulting  Met. 


\V.    K.    iliinter.    R.   S..   AmhI.   Chem.  (Soil 
In  vvst. ) . 

W.  II.  Maynard.  B.  S.,  A««f.  Ohem.  {Fort, 

and  Fn'ilM). 
W.  \.  Cflmphcll,  Farm  Fotcmnn. 
j  S.  M.  Spannler.  AtKt.  in  I'lat  Work. 
j  l..ake  R.  Necl,  B.  .S.  A.,   ixxt.  in  Cuopcratlrc 
F.splH.,  Colttmbiti. 
J.  K.  CouTerse.  Aeat.  in  Coopemlire  BxptM., 
Cronnrillr. 

W.  N.  Rudd.  Airst.  in  Vooperatirr  Bspta.t 

McMiHUriUr. 
S.  A.  Robert.  Suiit.  Wrat  TennesBce  Btpt. 

Sht  .  .Iiirks'iit 

I'.  H.  Itrooiue.  l.ibr..  Sec. 


«  In  cooperation  with  tbe  IL  8.  Ilepartment  of  Agriculture. 


UnO—Balt.  224—10  S 
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TEXAS. 


Affi'loulturai  and  Mechanical  College  of  Tex&«,  VuUegc  Station. 

GOVKRM.VG  iKtAKU. 

Board  of  Directors:  K.  K  LeRett  {Prrn.),  Ahitoir:  T.  I).  Rnwoll  (V.  PrcA.).  Jrffrmon: 
A.  ilaldusek,  Lagrange;  J.  M.  Green,  Yaakum;  Wultoo  Fetcet,  Fort  Worth;  E.  R.  Kooe. 
Awttht:  W.  P.  SebMtlau,  Breekeurldge;  A.  B.  IfcCollum,  ITaco. 


c«)t  li.sKs  oj-  sri  i>Y. 

The  courses  oC  stud;  are  as  follows :  Four-year  agricultural,  meclianlcal  eiu^loeerios. 
textile  «ti«ln««r1iiir.  el«<'trleal  englneerliiff,  civil  ennrlneerioK,  ebcmlail  englneerlaK.  nod 

archltectiini!  fn^^lnot^rlnf;  (B.  S.l  ;  s^ptrhil  and  jjradiiate  courset;  two-year  <iuir*»»s  In 
agriculture  and  textile  eogloeering :  a  six  weeks'  summer  acbool  and  a  six  weeks'  s>um- 
nomal  tcliooL 

aoABD  QF  iifanocTioif. 
Robert  T.  MUner,  l>mi<ltfiif. 


CbariM  PurjrMr.  U.  A.,  C.  E..  Dean;  Ucth.  { 

!"rnn«-ls.  I».  V.  M..  !>r  f^H. 
V.  K.  CilcHccke,  M.  11,  Dnitc,  An  hi.  Knyin. 
J.  C.  Xa';i«.  M.  A.,  U.  C.  E!.,  Ctvit  Bngti^ 

O   r.  Chnstfifn.  Hint. 

P.   W.   Spence,   B.   8..   C.   E.,  Structural 
EngtH. 

Edwin  J.  Kyle.  M.  8.  A..  Hort. 

Wllmon  Newell.  M.  S.,  Ent. 

C.  P.  Fountain,  A.  If.,  Bngl. 

Oscnr  M   Rail.  Pli.  D.,  Bot.,  Jlact. 

J.  It.  ItHgley.  B.  8.,  T.  £..  Textile  Engin. 

Georfte  S.  Frape.  PR.  D..  (Aaeoo.)  Igr. 

Chnn.  :  Sfnfr  Pfrcin. 
C.  H.  t'amplwMI,  I'll.  B.,  iMng. 
J.  C.  Blake.  Ph.  D.,  Oet».  Chem. 
E.  J.  Fermlrr.  M   R  .  Uerh.  Knoln 
C.  II.  Alvord,  li.  8..  Agr.,  Dairginy ;  Supf. 

College  F«rm, 
John  C.  Bnrna.  B.  6..   {Aetg.)  dnlm9l 

Uutb. 

K.  C.  Bolton,  B.  8..  Elect.  BnglH, 

Andrew  MoNes,  Mil.  Sci. ;  Comdt.  of  Ca<trts\ 

J.  W.  Kldd,  B.  S.,  C.  E.,  (Aaaoc.)  Phy». 

Robert  P.  Smith.  (Amoc.)  Math. 

J.  A.  I.omox.  A.  B..  iAasor.)  Bngl. 

n.  H.  Lonvcll.  iAstoc.)  Hint. 

B.  P.  Marsteller.  D.  V.  M..  (Aaal.)  Vet.  Set. 

W.  I*.  Ni'lsim,  jr  .  i.infit.)  Chcm. 

Hiram  L.  XlcKnight,  (.l^f.)  Ayr. 


i.  D.  Gamer,  LL.  B.,  A.  M..  Inetr.  Math. 

•Tamos  V   M\chU'.  R.  A..  R.  S..  /mfr.  irallt. 

I).  C.  Juut-H.  A.  B.,  ln»ti.  Math. 

J.  W.  Mitchell,  A.  B..  tMir.  Mnth. 

G.  C.  Embrj.  B   I.  .  fristr  Hntjt. 

Roy  FoUette,  A.  B..  Iniftr.  Engl. 

W.  ft.  Thomaa.  B.  Lit.,  ttftr.  Sngh 

A.  MItohplI,  B.  C.  E..  /»f-tfr.  /Jrmr. 

J.  A.  Dean,  B.  S.,  A.  B..  /N«fr.  Draw. 

O.  A.  Oieat,  B.  8.,  /nalr.  Draw. 

(\  L.  Wlgnall.  B.  S.,  Iftstr  Pratr. 

J.  L.  Thomas,  B.  S..  Inntr.  Dairying. 

Itelge  Neaa,  H.  B.,  Jmatr.  Hort, 

8.  E.  Herrington.  B.  S.,  /aafr.  JTmA.  JTs- 

gin.;  Supt.  of  Shop*. 
J.  A.  Herrtngton,  B.  8.,  /iiatr.  Jfeok.  JTa^fik 
W.  E.  rinrk,  in  ;?Aop«. 

L.  L,  rhappflle,  ln»tr.  Forge  Work, 
e.  K.  Standiata,  Mtush, 

J.  E.  l^nr.  B.  8..  E.  E.,  fn*/r.  Ffrrf.  Jbvilk 
O.  B.  Wooten.  B.  S.,  /lufr.  Phyg. 
C.  D.  Jolisson.  B.  A.,  iiuttr.  Php9, 

T».  T.  Griswnld.  R.  S.  A.,  /iwf/r.  Animal  Betb. 
V.  U.  MacI>utiKnl.  Ph.  D.,  Instr.  Chem. 
C.  8.  Tatum.  R.  H..  /n#itr.  Ttrtilr  Engin. 
n.  J.  Potts.  R.  .S..  r.  E..  /n»«r.  CivU  Mngte. 
v..  Scholl,  B.  S..  Instr.  Ent. 
.T.  M.  Cnrson.  jr.,  B.  8.*  Trtm. 
A.  B.  Wilcox.  8€c. 
.1.  II.  gu:uU«s.  Libr. 


Tana  Afrlevltaval  Bxparimaat  fltatlea,  College  Station, 

Departnent  of  the  State  Agrit'iiKiirni  ami  M.-.-huniroi  College  of  Tesaa,  under  tiM  control 

of  the  Board  of  Directors. 

STATIOlf  BTArr. 


I!.  H.  Hnrrlnctnn.  Hir. 

W.  V.  Welborn,  M.  P.  A..  V.  Dir.;  Agr. 

J.  W.  ranmn.  B.  S..  Aeet,  to  Dir.,  8tete 

Frrd  fn.ip. 
Mark  Fruncls.  I>.  V.  M.,  Vet, 
CI.  9.  Fraps,  Ph.  D.,  Chrm.;  8toie  Chem. 

.T         r.nrns.  I?   S..    \  n  i  >!,.!{  Buob. 

Helge  Ness,  M.  S..  Hort. 
Wllmon  Newell.  M.  R..  Ent. 
N.  C.  Ilamner.  R  S     t    v  Chrm. 
J.  B.  Bather,  B.  S..  Anat.  Chem. 
B.  L.  UcKolgbt,  Aeet,  Agr. 


n.  p.  Mnr8teller.  I».  V.  M.,  Attt.  Vft. 
E.  8vboll.  B.  8.. 

D.  T.  Orlawoid,  B.  8.  A.,  A««t.  Amtmel 

A.  B.  Connor.  B.  S..  tiupl.  Cooperative  Uta.. 

CMlHeothe. 
\y.  S.  HotchklRB.  Hupt.  Kfrt/r  Sta..  Troup. 

E.  C.  Garlyle.  B.  8..  A9»t.  Chem.  {Fted 
Control). 

.\.  C.  Deller,  A/^^t.  r?>i  ni.  (Feed  Control). 
T.   L.  Ogier,   B.   S.,  Aatt.  Chem.  (Feed 
Coniraiy. 
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Vudil*  YUm  State  Xunul  ud  ladwtrlal  OoU«f«,  Pr9iHo  Yimo, 

Board  of  Dir«cton:  K.  K.  Legett  (Pm.)t  AWIeiw;  T.  l>.  Rowell  (F.  Prat.),  Jcffcraon; 
A.  Haidusek.  Layrange ;  W.  P.  Sebastian,  RrrrkrnrUIiji  :  Walton  Petpct.  nnllaM :  A.  R. 
McCuUum.  Waco;  E.  U.  Kone  officio},  Aueiin;  U.  T.  Milner  u'x  officio).  College 
8MUm;  John  M.  Qreen.  ToafttiM. 

comisn  OF  stddt. 

A  norma!  Industrial  course  extending  through  four  jrenrR  and  optional  nloui^  agriciil* 
timt  or  tn<H<hanical  lines  is  offered.  Diplomas  aro  gTftDted.  SpOdal  eoutaM  I&  BMdiaille 
artM,  agriculture  and  liortlctiltiire,  and  dalrjrlng  are  provided. 

BOABO  or  lySTBUCTION. 

B.  L.  Blackihear.  Prinelvat;  Economhm  and  HMory  of  Induttry. 


.1.  II.  Crawford.  Sat.  and  Phya,  ScL 

T.  T.  n<«<3  -     I'nlay..  HUtt. 

John  W.  lloffmao,  Agr. 

C.  H.  Grimmi,  Bnffl. 

N.  A.  Banlcs.  Math. 

C.  H.  Wnlier.  .\a«t.  in  Agr. 

Mrs.  T.  M.  R.  Hunt.  Matron. 

VMt'  K.  Ilouseworth,  ^V^r..  MiUinerg. 

I'aul  Bledsoe,  {Atmor.)  ad.;  Ubr. 

R.  I..  Isaacs,  (Ah»oc.)  Math. 

\v  ('  Hollins.  Hookkeeper,  Treat. 

T.  T.  Thompson,  Src. 

Martha  C.  Bodgers,  Dept.  of  OooMng  and 
Dam.  Beam. 


J.  11.  Morrison.  M.  D..  Phynieian. 

A.  E.  Flewellen.  Jr..  BUick*m.,  Elect, 

Mlsa  A.  L.  Kvane,  AM»t,  in  JSngt. 

Gumle  AdnnM,  Amt.  in  Dom.  8of, 

('.  L.  Foster.  Atiitt.  in  Ulack*m. 

6.  W.  Ifadlaon,  Tailoring. 

R.  P.  lohneon.  Shoema^g. 

A.  D.  Birell.  Inttr.  Lanniering;  Foreman 

of  Laundry  Plant, 
Mrs.  R.  L.  Bweil.  .^»«(.  in  £iO«ntferfiH7. 
•Miss  M.  V.  Chestnut.  Atrnt.  in  Scu\ 
W.  B.  Woodniir.  Farm  Hupt.;  ln»tr.  Broom 

and  Maitreaa  Making. 
C.  Belle  Driadale,  Oen.  A«e#. 


Agricultural  Golleve  of  Utah,  Logan. 

Qovnvim  mxMO. 

Board  of  Trustees:  Lorenzo  N.  Sfo!il  (prrs.).  Brighnm  ;  .T.  f,,  f'ohnrn  i  Financial  Sire), 
Logan;  A.  M.  Flemlus  (Treao.).  Logan;  Mrs.  Suaa  Y.  Gates.  i<ult  Lake  City;  Tbomaa 
Bmart,*  Logmn  J.  Q.  Adame.  Logan;  Eliiabeth  C.  MeCnne  {V.  Pre*.),  S9lt  Lake  Ottgf 

J  W  N.  Whitecotton.  frovn :  .T.  T.  Cainf,  Jr.  {Rrcording  Sec.  and  .Auditor^,  f.nrjnn; 
Mathoolhab  Tboouui,*  Halt  Lake  City;  John  l»erD.  Salt  Lak€  City;  J.  C.  Sharp.  Salt  Lake 
Cttg. 

conaasB  or  avrnr. 

Ther<»  are  three-year  manuai-traininK  <<)uri<rs  In  ii;;riciiltiiip  iind  domestic  science,  n 
three-year  high  school  course  In  commerce,  and  a  four-jrear  manual'tralning  course  In 
mechanic  arts,  each  leadlnir  to  a  certificate  of  frradnation ;  foor-year  coamea  In  ain'onomy. 
horticulture  and  entomology.  anini;il  tiiislinridry  and  dairyini;.  IrriLiatlon  and  drainage, 
foreetry,  domestic  science,  rauimeree,  and  general  science,  each  leading  to  the  degree  of 
B.  8. :  a  three-year  colieKe-preparatory  courae;  also  ahort  winter  courses  in  agrlcultuire. 
domeetlc  science  and  arrs.  tnedianic  art*,  commerce,  and  foreatry;  a  anrnmer  ochool  of 
ftve  weeks:  and  a  farmers'  round-up. 


BDABD  or  ixataucTiON. 
John  A.  Wldtaoe,  Ph.  D.,  Prrtldant. 

GImer  D.  Ball.  Pit.  D..  Mr.  8ehoot  of  Agr.  |  Hjrmm  J.  Frederick.  D.  V.  M.,  Vet.  Set. 

Wiliard  8.  I.iini:t<>n.  B   S.,  Math.  |  .lohn  T  Cnlne,  III.  M.  S.  A.,  Animal  Husb. 


Joaepb  W.  Jenson,  8.  B.,  Jrrig.  Engin.; 
Actg.  Dir.  Scftool  of  Ifec*.  Arta. 

Jnmo><  f.  IIoRonson.  M  ^5  A  ,  \<iri>n. 
WalUr  W.  McLAUgblla,*  B.  S..  Irrig.  and 
Ccmutting  Dramago. 

•  In  the  service  of  the  U.  S.  Government. 


t;eorKe  Thumas,  A.  M.,  Ph.  D.,  Eoon.;  Dir. 

School  of  Oommerfe. 
I'ranic  R.  Arnold,  A.  M..  Mod.  Ijong. 
Lochlln  W.  Caffey,  Lieut..  U.  H.  A..  Mil. 
8ok  and  Tactiea, 
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Hubert  Stewart,  Ph.  D..  Chem. 
WlUtam  TttUnon,*  B.  &,  Q^nk,  PlnifB, 
John  T.  Calae,  jr.*  B.  8.,  ReffMrar,  See. 

of  Faculty. 
ChrlttlAtt  IL  LancB,  A.  U.,  Bnffl. 
Samuel  H.  Goodwin.  B.  D..  Fmn.  Omith. 
I^ewla  A.  Merrill,  B.  8.,  {Halt  Lake  ritv) 

Dir.  Agr.  Bmi.  Worik. 
Clayton  T.  Teetzet,  LL.  B.,  Ph}js  Ed. 
Edward  G.  Tltua.  M.  8.,  Zuol,  Ent. 
FrukUn  L.  Weat.  B.  8.,  Phue. 
Wm.  H.  Homnr,  Jr.,  M.  5?.  A.,  Hort. 
Ellen  A.  HuntinstoD,  A.  M.,  Dir.  School  of 

Dom.  Bet.;  Dem.  Bet. 
Rlnnchc  Oooper,  B.  S..  (Asuoc.)  Dnm.  8ci. 
i  alrlD  Fletcher,  B.  Pd.,  (.!««(.)  Art. 
RbodB  B.  Coekt*  (Aeet.}  Dcm.  Arte. 
Mary  Parniplo^.  (Aatt.)  Dom.  Arln. 
Klmer  U.  Peterson,*  B.  8.,  A.  M.,  {Aft.i 

Be&t.,  Bni. 

T.  E.  Woodward.  B.  S..  (  i$$t.)  Dairy  Iluab. 
Joshua  P.  Goddard,  A.  B.,  C.  P.  A.,  (A«at.) 
Aeetf. 

Amnnda  IIolmKren,  B.  S.,  (Asst.)  Knrjl. 
ioe.  E.  Qreavea.  M.  8.,  (A««f.)  Agr.  Chcm. 
Chu.  P.  Smltb,  B.  8m  a.  M.,  iAnt,)  Bot, 
N.  AItIb  F«d«n«B,  A.  a.  (Am*.)  JVfurl, 


Ueo.  W.  i'hateber,  Mutic 
Chaa.  W.  Porter.  R  8..  A.  M..  (Awl)  Ohem. 
Ipnac  B.  Evans.  A.  B.,  (A$8t.)  Ilitt. 
Harry  C.  Parker,  B.  8.,  (Awt.)  Ucol. 
Qeo.  B.  Handrlcks,  A.  tL,  (Aatt.)  Koaa. 
I.rfwlp  E.  Llnnnrtz.  fnxtr.  lfM»fr. 
S.  E,  Clark,  jMtr.  t'iano,  Vomtt. 
Rojr  Bndolplit  B.  8.,  Inetr,  Mefh. 
ICdwnrd    P.   PaU«y,    B.   8.,   iMff.  IffC*. 
Engin. 

Sarah  Hantamaa,  Inetr,  g»gt. 

Charlotte  Kyle,  A.  M.,  iMtr.  Engl.,  Btet. 

Jonatlian  8.  Powell,  Iiutr.  Art, 

Qaael  tore,  B.  8.,  Inetr.  Dom.  Bel. 

(;«o.  M.  Turpln.  B.  S..  iMtr.  Poultry  Utt»l 

W.  L.  Walker.  B.  S.,  /iMtr.  Chem.,  liuth. 

Cbarlotte  Stewart.  A.  B..  Inetr.  Kngi.  ee4 

Phyn.  Ed-  for  Womin. 
Ernest  P.  Hoff.  B.  8.,  Aett.  in  Ent. 
Kdward  II.  Walters,  B.  8..  Aeet.  in  Vkem. 
Lizzie  O.  McKay.  B.  S..  Aaat.  in  Ooai.  Acf. 
Klltuitietb  C.  Smith,  B.  L.,  Libr. 
Rattia  Smith.  Aeet.  Lftr. 
.Tohn  T..  Cobiim,  B.  8.,  FtnameM  Bee; 

Inatr.  Math. 
Alma  M.  Daria,  Inetr.  Sten.,  Typcw. 
Jeoa  CrookatoD.  Aeet.  tn  Bew.. 


AcrlenltUBl  Xn^arimaat  Stathm.  Legun. 

Department  of  the  Agricultural  College  of  Utah,  under  the  control  of  the  Board  «f 

Tniateea. 

aTAVtoK  aTAvr. 


E.  D.  Ball.  Ph.  D.,  Mr.;  Ent. 

H.  J.  Frederick.  D.  V.  M.,  Vet. 

John  T.  Caine.  III.  M.  8.  A..  Animal  Hu»b. 

Robert  Stewart.  Ph.  D..  €hem. 

J.  C.  Ilogenaon.  M.  8.  A.,  Aifron. 

8.  H.  Goodwin,  B.  D..  Eeon.  Omtth. 

K.  a.  Tltua,  M.  8..  Ent. 

L.   A    Merrill,   B.   8.    {Salt   Lake  City}. 

Agron.;  in  charge  of  Arid  Forme, 
T.  BL  Woodward,  B.  8.,  Dafryauia. 


W.  H.  Homer.  Jr..  M.  8.  A.,  Actg.  Bert. 
J.  E.  Greaves,  M.  8.,  Aneog,  Oheee, 

F.  D.  Farrell,  B.  8.,  Ae»t.  Agron. 

n.  A.  Hart,  B.  8.,  Atat.  Drainagr  Enfftn. 

G.  M.  Turpin,  B.  8.,  Atat.  PouUrgmon. 
W.  L.  Walker.  B.  8.,  A»»t.  Chem. 

K.  II.  Walters.  B.  8..  .Uat.  Chem, 

E.  P.  Hoff,  B.  8..  Aaat.  Ent. 

P.  V.  Cardon,  B.  8.,  Aaat.  Agren. 


Oollaga»  JIariliiirfo*. 


mUwiitr  ei  Tacmaat  aad  Itata  Afrieoltaial 

OOTaRHIItO  BOARD. 

Board  of  Tniateea:  M.  II.  Bnddiara*  (Praa.).  BurUmgton;  Ck>T.  0«o.  H.  Prontj  («a 

offirun.  V,  ,  r  f  K.  r.  Mowor  (Sir.).  rSurUni/t,,n  :  C.  V.  Smith  (Trraa.).  git  CvXUgi 
atreet.  Burlmgion;  H.  U.  Powers.  Morriavilh ;  J.  U.  Converae^  PhUodelghia,  Pa.;  Bobcrt 
Roberta,  Bmrlington;  W.  8.  Webb,  aikelbartie;  D.  P.  Klngaley,  Neie  For*  dig:  B.  F. 
Flfleld,  Montpelier;  N.  W.  Flsk.  Islr  La  Mottr ;  Redt5(  1*1  Pr  >  t  r  Pr;c1nr :  E  .T.  Orm.ihf'p  * 
Broftdon;  W.  P.  Dilltngbam,  Montpelier;  0.  T.  Chaffee,  Hutlund ;  G.  8.  Faasett.*  h'noa- 
^wrg;  CaaalixB  Peoh.*  BarUafftoii;  C.  A.  Catlio,  ProeUeneet  R.  I.;  J.  O.  McCalkMfb. 
RM«fiVto»;  F.  T.  Kidder,  IToadatooft;  E.  IL  Ibnatir,  Hetepert;  Gcone  Aitkin.  fToadafacft. 


cooRBBa  or  btddt. 

The  four-year  academical  cojirses  arc  eight  in  nnmber:  Claaalcal  (B.  .\.),  llterarf* 
Bcientlflc  (I*b.  B  ),  (omnifrw  and  economics,  civil  and  sanitary  engineering^,  electrical 
englneerinsr.  mechanical  engineering,  chemical,  and  agricultural  (B.  8.>.  tho  particular 
course  being  speclflcd  in  the  diploma.  A  two-year  course  In  agrlculttire.  an  eight  weaftt* 
Winter  coarse  In  agrlcaltur>>  n  <  dairying,  a  fonr  arodm*  aaaunar  aebool  for  t«aeiem> 
and  a  farmera*  week  are  also  offered. 


*Oo  leave. 
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B<IAUI>    UF  INiiTiilC-TlON. 


Mfttthev  H.  Bnekiiftiii.  IX  U.  LL.  D.,  PrMidenti  FoUiioa  m4  aoeiml  PhUoaophy. 


H.  Parkins.  Ph.  D..  Dean  Dept. 
Art*:  Sat.  SUt,,  OtoL,  Anthropoloffif ; 
Stuff  Geol. 
Samuel  F.  EmeraoD.  Ph.  D.,  Hint..  Social. 
Nathan  V.  Merrill,  Ph.  D.,  Chem.;  Dean 

Dept.  Chem. 
.Tosiaii  w.  Votej,  c.  B.,  OeoM  Depf,  Bngtn,; 

Civil  Engin. 
Lewis  EL  Jones/  Pn.  D.,  Hot. 
Joaeph  L.  Hllla*  flc.  D.,  JD«aii  Dept.  Agr.; 
Aaron. 

Frederick  Tapper,  Jr.,  Ph.  D.,  Litt.  D., 

Engl.  Lang,  and  Lit. 
AUtaon  W.  81ocum,  M.  A.,  Phy$. 
J.  P.  lf«menger,  Pu.  D..  Set.  and  Art  of 

Traching. 

Frank  A.  Rich.  V.  S.,  M.  D.,  Vtt,  Sci. 

R.  M.  Wasbtiurn,  B.  AOS..  H.  8.,  Dairy 

Ifuxh. 

A.  R,  Uifford.  A.  H..  InUllwtwl  and  Moral 
PhOoa. 

Carlton  B.  StatMMi,  KL  A.,  Oetm^  Lang, 
and  LU, 

If.  B.  Cummlnga.  M.  S.  A.,  Pn.  D..  Mart. 
Chas.  W.  MIxter,  Ph  D  .  Polit.  Econ. 

B.  C.  Jacoba,  B.  8.,  Chcm,  an4  Min,;  Sec. 


A.  B.  Mjrlck,  Pb.  D.,  Bomamee  Lamg. 

Lit. 

Rertha  M.  Terrlll,  A.  M.,  Home  Boon. 
Daniel  L.  Tate,  Mil.  Sci.  and  Tactic*. 
Jnraes  Baton.  Instr.  Mech.  Pract. 
.lilies  I>emolln8,  A.  M..  {A»tt.)  Math. 
Howard  A.  Ed^n,  B.  S.,  Jnatr.  Bact. 
Wm.  T.  Jnckmao»  A.  M.,  (Asst.)  Eoon.  and 

A<Tounting. 
Henry  F.  Perkins,  Ph.  D..  (A««t.)  Zool. 
Henry  B.  8Iiaw»  Ph.  B.,  LL.  B.»  Loot,  on 

ComI.  havB. 
Daniel  C.  MQnro.  A.  B.,  Jnatr.  Byg.;  Fhya. 

Dir. 

Max  W.  AndrcwB,  If.  A.,  {Antt.)  Engl,  and 

Elocution;  Registrar. 
Geo.  H.  Burrowa,  B.  8.,  {A»tt.)  Chem. 
n,  JS.  (IHifiBliiKbani,  A.  B.,  fiiafr.  Set.  Oer- 

iitiin. 

Austin  F.  Quwea,  A.  B.,  M.  F.,  Leot.  in 
Far. 

Chas.  A.  Kern,  B.  S.,  {.AHxt.)  Chttn. 
John  P.  Ueljrar,  B.  8..  In$tr.  Bat. 
Helen  B.  8battnck«  A.  JUtr. 
Cyrus  G.  Princle.  A.  M..  8c.  D.,  Cwnalar 
of  Herbarium. 


TarauBt  Aftleaitnial  BspailBant  8tatlaB,  BmrUngton. 

of  nnlvecaltj  of  Vermont  and  State  Afo-lcultural  Ctollafe^ 
of  the  Board  of  Truateaa. 


undar  tba  aoBtral 


STATIOK  BTAVr. 


J.  U  Htlla.  Sc.  D..  Dir. 
L.  R.  .Tooes.*  Ph.  D.,  Bot. 
M.  B.  Cummlngs.  Ph.  X).,  IJort. 
F.  A.  Rich,  T.  8.,  M.  D..  Vet. 
Austin  F.  Hawes,  A.  B.,  M.  F.,  For.;  Btato 
For. 

Caaatns  Feck.  Farm  Supt. 

Chaa.  H.  Jonea,  M.  &,  Cham. 

ft.  U.  WMlibnnit  B.  Ao«.»  If.  8.»  Dairy  Hu»b. 


!  II   A.  Edson.  B.  S..  Bact. 
B.  F.  I.utman.  Ph.  D..  .4««t.  Bot. 
•los.  W.  WplllnKton.  B.  8..  A*»t.  Hort. 
P.  A.  Benedict,  B.  8..  Aatt.  Chem. 
Jmnie  L.  Rowel  I .  B.  S.,  Assl.  Cham. 
W.  F.  Hammond. "  Expert  in  Bona  Broad' 

(Middlebury). 
Stanley  Uargreavea,  Oartf. 
c.  P.  Smltb,  rreoa. 


visouriA. 

▼bflBla  Agiiaaltatal  aa<  Maebaakal  OaUasa  aad  Mjrtaaknla  Xaatltata.  BtaeMmrg. 

OOVKRNINO  BOABD. 

Board  of  VIgltors  :  J.  C.  Cnrrlngton.*  Charlotte  Court  House ;  C.  G.  KIwr,*  \nrfolk; 
J.  8.  MuMiiravo.  I'ttioimluf ;  11.  M.  Smith,  Jr.,*  Richmond;  V.  V.  St.  Clair,*  bane;  L.  E. 
Johnson.  Rnnnukt  :  It.  J.  Noell,  Ka%t  Radford;  I>.  D.  Kline,  Vaucluge;  J.  D.  Bggleaton 
{Supt.  ii{  Piihl  Instr.,  rx  officio).  Rirhmnm! ;  J.  M.  Bnrktr  {PrvH.  State  Bd,  at  Agr.  and 
Jmmigrutivn,  ex  officio).  Axton;  C.  I   \\'tn\v  {Src),  Chri«tian«burg. 

OOI  KSKS  or  STUDY. 

The  courses  of  study  aie  as  follows :  Four-year  ajtricultural,  liortlcultural,  applied 
cbemlstry,  preparatory  veterinary  modlcinp.  applied  Keolo^y,  metallurgy  and  metallo);- 
raphy.  civil  engineering,  mechanical  englnoeriag,  electrical  engineering,  and  mining 
engiaeerlng  (B.  8.) ;  one-jrear  oourae  in  practical  agriculture  and  mechanics  (certificate) » 
and  a  farmara'  winter  course. 


'  Resigned,  to  take  effect  February  1,  1810. 

*ln  cooparatloii  with  tha  17.  8.  DqMrtBWDt  of  Axrlenltttra. 
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VIRGINIA. 


aOABD  OF  iHWIlDCTtOK. 

P«nl  B.  Barrlniper.*  M.  !».,  LL.  D.,  PreHdenl  of  the  Oottegi. 


John  M.  Mclir.vde,  I'u.  D..  Si-.  !>..  M..  D.. 

Prat.  XmeWfM. 
KIliAon  A.  Smyth,  Jr..  A.  M.,  LU  !>..  Afol.« 

Zoo/. 

Theo.  P.  Campbell,  A.  M..  Mod.  Lang. 
Robert  J.  Dnvldfloa,  A.  M..  Agr.  Chem.; 

Dean  o]  Sci.  Dept. 
Richard  H.  Mudnnll.  M.  A..  Tb.  I).,  £iipl. 

Charlps  E.  Vinvt.-r.  T?   S  .  t'ftt/s 
J.  tt.  Pariutt,  Altvh.  dit»j  JJii.  o/  ^7ic/|>«. 
Goorgt?  W.  Walker.  A.  M..  Lat.  , 
Francis  D.  Wilson,  I'h.  1>.,  Innrtj.  Chtm. 
John  K,  Williams,  Pu.  I).,  Math. 
Ilarvoy  L.  Price,  M.  S..  Bart.;  Dean  0/  Agr. 
Dept. 

Robert  A.    Marr.   C   V..,   Dean   of  Kngin. 

Dept.;  Ayr,  Emjin. 
Wm.  R.  Dashlell.  Tapt.,  U.  S.  A..  MU.  Sek 

and  Tactiv.t :  Conidt.  0/  Cadetii. 
Will  in  til  K  Harlow,  Pa.  D.,  Dwn  of  Qrad- 

wle  Dept. 
William  U.  Raacbe.  nruphirg. 


<'arol  M.  Ncwuiuu,  I'li.  D.,  Jlhct. 
.lames  B.  McBrjde.  A.  B..  C.  E.,  Org.  Chm. 
8  W  Kl<  f<hiT.  Pii   I)..  Kspt.  Agr. 
L.\iuaji  Currier,  II.  S.,  Af/ron. 
Roy  J.  Iloldcn,  M.  S..  Qeol.  and  Min. 
IIoMMtil  S.  Reed.  Pu.  D.,  AIj/c,  linct 
Walton  K.  Bralnerd.  B.  S..  Dairy  H»»h 
Wni.  r>.  Saunders.  Dir.  0/  Vreumerv. 
Nelson  I>.  Mayu.  M.  S..  D.  V.  S..  Animnl 

Husb.  Vet.  Svl. 
Alfred  W.  Drtnlurd,  M.  S..  (Anoe.)  HM. 

fintl  Ffon. 

Ilany  E.  Alleu,  15    S.  A.,  (  l^wof.  1  .{uimnl 
Hugh. 

'  Charles  W.  Iloldaway,  iMtr.  Dairp  Mu$b.: 
aupt.  0/  Vreamery. 
Thomas  B.  Ilutcheson,  M.  S..  Jn*ir.  Agnm. 
II.  S.  Stahl.  n.  8..  In»tr.  Bot. 
E.  B.  Pred,  '  M.  S.,  Imtr.  Alyc. 
Charles  I.  Wade.  Treat. 
Mary  (J.  Lacy.  lAbr. 
Wm.  F,  Henderjwn,  M.  I).,  Surgeon, 


Virginia  Agricaltnral  Szpttlmaat  Station.  Blacksburg. 

Department  of  Vfr^rlnia  .Vgrtculturnl  and  Mechanlcjil  ("oll.'^c  mid  Pt.lytt'chnlt-  loatitut*, 
under  the  control  of  the  Executive  Committee  of  the  Buard  of  Visitors. 

STATIOK  sTAnr. 


8.  W.  Fletcher,  Pii.  !>.,  Dir. 

H.  L.  Price.  M.  S..  Hort. 

W.  B.  Ellett,  Ph.  I>.,  Chim. 

I.  ymnn  rnrrler,  B.  8.,  Agron. 

W.  K.  Bralnerd,  B.  S.,  Dairyman. 
II.  8.  Reed.  Ph.  D.,  Plant  Path 
N.  8.  Mnyo.  M.  S..  D.  V.  S..  Animal  Dunh. 
T.  B.  Ilutche»on.  M.  S.,  Supt.  Plat  Espln. 
W.  A.  P.  Moncure,  M.  8..  Uort.  By-product 
/nretf. 


11   11.  mil.  B.  8..  Antt.  Chem. 
K.  B.  Frcd,«  M.  8..  Ai>Ht.  Bact. 
<*.  W.  Huldaway.  Aaat.  Dairyman. 

A.  W.  Drlnltard.  Jr..  M.  8..  A««l.  Bort. 

B.  G.  Anderson.  B.  S.  (Appoi(Ml(to«K  a»ft, 
Tnhavco  Etptx. 

W.  L.  Mallory.  B.  8..  Asst.  Animal  Hu»b. 
li,  E.  Allen.  B.  8.  A.,  Attt.  AlUntat  Bnab. 

C.  I.  Wade.  Trca». 


yirglnla  Traek  Experiment  Station,  yorfolk. 

Cooperating  with  the  Virginia  A>;rlcullural  KxiH<riniout  Station  and  the  United  State!* 

Department  of  Agriculture. 

«;oVRItNI.Mi  lUIAKU. 

P.  B.  Barrtncer  (Pit*.,  ex  officio),  BlackHburg ;  W.  B.  Carney,  Churehland ;  .1.  C.  Car- 
rlngton,  («x  officio),  Charlotte  Court  House;  J.  M.  Barker  {Pres.  Stotr  B4.  0/  ,\yr.  emi 
tmnUgration,     otfUeio},  A^ton;  John  T.  Grlffln,  PorlamovIA;  N.  W.  Nock.  OmnmeoA. 


8TATTOS  8TAPT- 


T.  C.  Johnson,  B.  S.  Aqb.,  A.  M.,  Dir.; 
Hori, 

Chaa.  8.  Heller.  B.  8.,  Ant.  Bort. 


Kugeue  G.  Smyth,  Asitt.  Ent. 
Oeo.  S.  Parrlah.  TVeat. 


COOPVBATIWO  STAFF. 

I,,  c.  ( orbetf.  M.  s..  Hart ,  f.  s.  Dept.  of  .Xijr.  V.  II.  Chittenden.  D.  8c.,  J7iit.,  U.  8.  Degl. 
W.  A.  Orton.  M.  S.,  Path,,  U.  a.  Dept.  of  Am    I     t,f  Agr. 

•  On  leave. 
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Hampton  Kornuil  and  A^oultaral  ZnttituU,  Hampton, 
CM>TBR]fIHO 

Board  of  Trustees:  R.  C.  Onflon  (Prci*.).  \ru  York  CUy:  IT.  R.  FrisseU  (Sec).  Jfamp- 
ton;  Alexander  McKeoiie  {First  l\  Pre*.),  Cambrldffc,  Mats.;  W.  N.  McVickar  (Second 
F.  Frea.),  Providmoe,  A.  /.;  Q.  F.  FMbody.  New  York  City;  P.  G.  P«abodj,  CamMagt, 
Maaa.;  C  V..  Hi;;,  low.  Yrir  VorJI:  City:  A.  C.  Jnmos.  Vnr  York  City:  W.  J.  Schleflfelln. 
A'etc  York  City;  L.  L.  Lewis.  Riehmond;  W.  W.  Fraxier.  Philadelphia;  J.  W.  Cooper. 
.Ve«0  7orle  <7«y;  A.  II.  HiintlBgt(Mii«  New  York  City;  B.  B.  Manfohlt  Aidhaimitf;  II.  H. 
Banna.  Imlianapolitt  M.;  Fnuk  W.  DarllDgtOD,  Bampion;  William  Bowavd  Taft, 
Washington,  D.  C. 

State  Cutatoia:  N.  W.  Node,  OwoMoefc;  H.  L.  SeboMls,  Hampton;  J.  C.  Carter,  Hout' 
ton;  W.  P.  Buifell,  Biehmond;  J.  T.  Lewis;  Rkkmond;  J.  H.  Clark,  IkatvUtc. 

cotraacs  ot  study. 

The  academic  conrae  of  atudy  requires  four  years  for  completion,  and  a  diploma  \n 
civen  on  Krraduatlon.  There  are  also  trade  and  agricultural  couraeu  for  undergraduateH, 
requtring  three  years.  The  postgraduate  courses  are  agriculture,  three  years ;  trade*, 
three  jeara ;  normal,  domestic  science  and  art.  two  years ;  and  business,  one  year. 

■oaaD  or  n«8TaucTiOM. 

Bollla  B.  FrliMll,  D.  D.,  LL.  !>.,  Frtnelpal;  Mantel  PhOoao^. 


Herliert  B.  Turner,  D.  !>.,  Chaplain;  Bible 
Leaaona. 

Chorion  K.  Orahnm.  Dir.  Apr.  Dept. 
Albert  Howe.  ^upt.  of  Oronnda  omA  BnUd* 

in;/ a. 

Wm.  U.  Scovilie.  See. 

Martha  M.  Waldron,  M.  D..  BeaUen*  php- 

aicUtn ;  Physiol,  and  Hyg. 

Eliaabetb  Hyde.  Lady  Prin. 

Frank  K.  Rogers.  Treat. 

Harry  J.  De  Ynrmett.  Dir.  Armatrong  and 
Blettr  ilcmorial  Trade  School, 

Oeoi.  P.  Phenlx.  in  eharfje  of  Sormat  and 
Acodcmio  Dept.;  V.  Prin. 

Bobt,  B.  Moton,  Comdt.  of  Cadeta. 

Wm.  A.  Aery,  Iliat. ;  Editor  Southern  Work- 
man. 

Rose  Alden,  Engl.  Lit.,  Onrrant  Bventt, 

Oeog.,  Artth. 
Mary  .1.  .\rthiir,  Cooking. 
Ljnu  F.  Ayer,  Instr.  Animal  Huab. 
SttHin  A.  Berry,  Aa»t.  tn  Dairy,  shettbanka 

Farm. 

Maria  W.  Bishop,  Engl.,  Rhet.,  Oeog., 
Artth. 

fJeorge  W.  Blount.  Hookkcrpingt 
Hary  A.  Bradley.  Matron;  Sew. 
Mary  B.  BrlgRS.  Bible  Hial.,  Engl  bit. 

Ada  ('atlln.  Matron. 

Sarab  A.  Clements,  (»  charge  of  Diet 

Kitchen:  Matron, 
JesHie  Coope.  Oymnaatiea, 
Bessie  H.  Cooper,  Be%c. 
Ueorge  J,  DaTia,  Aaat.  Mgr.  Home  Farm. 
Jennie   B.   Davis.*   in   charge  of  Ifaturr 

Study  Bureau  and  Publioatione. 
Beosle  L.  Drew,  Inetr.  Fecal  Mmfe. 
riata  B.  Bmeraoo,  Bngl.,  Bldle  Biet.,  Bead 

ing. 

J.  B.  England,  in  charge  of  Lammdry, 


Marie  B.  FIsk,  J>etR.  8eL 

Margaret  Fletcher,  BL  Branthea,  BhaU- 

bank*  Farm. 
Mary  T.  Galpin.  in  eharge  of  .ibby  May 

Ham  I'. 

Fannie  Gibeon,  Inatr.  Sew.,  Cooking. 
Annie  M.  Goodrich.  Engl,  Bible,  Biat. 
Rthel  Gowans.  Jnntr.  \,jr. 
Henrietta  L.  Graves.  Phya.,  SI.  ScL 
Jennie  H.  Hart.  8eie. 

Mrs.  R.  o.  Hawkea,  PAoales,  .Bnirl.,  Arlth., 

Oeog. 

Harriett  8.  Hnyward.  Aaet.  to  F.  Prin. 

I,  eonora  K.  Ilcrron.  J.ifjr. 
Sherman  V.  Uollister.  Uort. 

Mury  E.  Hooston.  Current  Bttenta,  Bngl. 

Lit..  (}i  og.,  .\rith. 
Etbelyn  L.  Hall,  Math.,  Engl.,  Beading. 
rharles  B.  Isbam.  Phya. 
Mth.  r.ucy  M.  B.  .Tnmcson,  JfafrM. 
Emma  Johnston.  Math. 
ratherlne  B.  Jones,  Plkeiilc«,  Engl.,  Phymiol., 

lOfiilinii.  • 

Margaret  V.  Jones,  Bngl.,  Oeog..  Reading. 
Thomas  J.  Jones,  la  charge  of  Uiot.,  Evun., 

Ci)  irn, 

Walter  J.  Jones,  Agr.  Farm  Enyin. 

II.  B.  Jordan.  Aaat.  Mgr.  of  Shrllbanka  Farm. 
Louise  Kiri>:shiiry,  Dnm.  Slci. 

Sarah  Lane,  Phonica,  El,  8oi.,  Phyeiol., 

Arfth.,  Engh,  Reading. 
Mary  f-aiiif.  Aaat.  in  Laundry. 
Anna  8.  Low,  Engl,,  Pkoniee,  PhyaUtl.. 

AHth. 

Flora  F.  I>ow.  in  charge  of  Math. 
Helen  W.  Ladlow,  Editor  Southern  Work- 
man. 

Mary  McLean,  Itixtr.  M'lht  f^ilnml. 
Helen  Mci'beraon,  Current  Eventa,  Engl., 
Oeog. 


•  On  leave. 
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Leigh  B.  Miner,  Draw. 

Grace  L.  Morrleon,  MatK,  Bngl,,  Oeog.. 

Mary  W.  Netttetoo,  BMe^  Oeoff.,  Emgl., 

Physiol. 

Caroline  D.  Pratt,  in  charge  of  Dom.  Art 
Dept. 

Alice  M.  I'rlro.  El.  Set.,  PKyttol, 

Eliza  Quick,  Dom.  Sei. 

Adallne  B.  Rockwell,  Am(.  I^lir. 

Mrs.   Lucy   M.  81«Mli,  JTafrofi  at  Skrll- 

banks  Farm. 
Jamee  T.  Smith,  FtorUt, 
rinra  M.   Snow,  {»  Charge  of  ShelttuinkM 

Farm  School. 
Artbur  E.  Spear,  !n»tr.  Pouttry. 
Mrs.  J.  A.  Htevens.  Uutron. 
Harriet  S.  Stone,  Instr.  Vocal  Mugio. 


Oertmde  Snipleii.  Ant.  VBbir. 

K.  Jeannettr^  Taylor.  .Vafro»t. 

Wm.  O.  Tesaman.  iMtr.  Band  Siutic 

Ida  A.  Tourtellot,  Drav.,  Bng^.,  Matk,,  Qtag, 

Melon  T..  Towns^Bd,  JfofrvM  la  diOStge  «t 

M'inona  Lodge. 
Jeeele  A.  Townaend.  Ifatrea. 
Margnret  W.  Twlf<hell,  Motfm. 
Marie  Uleamer.  Math, 
John  Urqutaart,  AnlaMl  Indut. 
Hilda  E.  Yaia^aa,  Phonteu,  Arlth.,  B$tgL, 

Qeog. 

Capt  Allen  Waihtngton.  A««(.  Toaitft  •/ 

Barton  Wliltc.  /iwrr.  Qard. 
Sarab  Wbtte.  drew. 

Emily  II.  WlUlanw,  Enol.*  Arith.,  Qeog., 

Reading. 


Tbm  tUta  Oalleffa  of  Wathlngten.  Pvllmait. 

GOTB«KI?(a  BOABD. 


Board  of  RcRontH  :  Got.  M.  B.  llay*  (cjr  officio},  Olympia :  Lee  A.  Johnson*  (Pren.i, 
BUMUfide;  J.  J.  Rrowiu-*  (T.  Pret.K  Spokane;  J.  8.  Anderson,*  ^unny»ide;  Peter  Uc- 
Oregor.*  Spokane;  Prank  J.  Barnard*  {TreoM,),  4»  Walker  BuSUkto*  Beattle;  E.  A. 
Bryan*  {Bee.,  e9  ogMo),  Pullman, 


covaan  or  STroT, 


Four-year  conrsos  of  atndy  are  offered  Id  the  following  lines:  Mattiematics  and  civil 
engineering,  mntbematica  and  ptiysies,  domestic  economy,  pliarmacy.  mining  encineerint;. 
cbemlstry.  botany,  xoologjr,  agronomy,  animal  husbandry  and  dairying,  horticulture, 
veterinary  science,  economic  science  and  history,  electrical  enKineorine.  hydro-clootrlcal 
engineering,  and  mechanicBl  enjrineerlnK  (B.  R. )  :  Enulish  ianpuaKe  and  literature,  f^eoli^, 
modern  languages.  Lutlu,  education,  and  architecture  (B.  A.  i;  tbrev-year  couraea  are 
offered  In  reterinary  science  (D.  V.  8.),  In  mualc  (B.  Mus.).  and  In  elementary  science; 
two-year  courses  In  pharmacy  (Th.  G.),  forertry,  art.  bookkeeping,  and  stenography:  a 
one-year  course  in  artisan  work:  abort  couraes  in  agriculture,  dairying,  and  aaaaytag; 
and  a  alx  weeka'  anmmer  aclence  actaool  for  teachers. 


SUABD  or  INBTaUCTlON. 

Enoch  A.  Bryan.  A.  M.,  hit,  I>>i  PretUmt. 


Oamar  L.  Walter,  Ph.  M.,  Math,,  CM!  an4 

Irfifi.  F.tujin. 
KItuD  Fuimer,  M.  A.,  Vhcm.;  Stair  Chrm. 
Rofaa  B.  Nelion,  D.  V.  M.,  Vrt.  Sd.;  Htatr 

Vrf. 

rharh-K  .v.  Barry,  M,  A.,  Mod.  Lany. 

Albert  E.  Egge,  Ph.  D.,  Engl.  Lit, 

Walter  G.  BeaCb,  A.  M.,  i^ron.  8cL  and 

R.  Kent  Reattie.  B.  S..  M.  A..  Bat. 
Wfiltf  r  S  Th  rnber.  .M.  S.,  //or/. 
(;ertnide  .VicKny.  II.  S..  />«w.  JBcom. 
Solon  Shedd,  M.  B.,  Gcol. 
G'^nrvo    .Sovernnco,    H.    8.,   Agron.;  Actg 

a  cud  Drpt.  of  Aqr. 
Axel  L.  Meliind.r.  M.  .S.,  Ent. 
Barry  i:    MKcholl.  Capt.,  U.  8.  A.,  un. 

Sii.  mill  T'lrtirn. 
f'hnrloH  E.  SlanitelaDd,  I'll.  P..  I'oJlt.  Bi'o». 
Wm.  T.  Shaw,  U.  AUB.,  M,  8.,  2ooI.;  Cwrofi"- 

of  ituaeuin. 


I  Wyatt  E.  Balaton.  D.  V.  M.,  PJkgMol.  aad 

\  Bad. 
rharies  Timblin.  M.  A.,  Math. 
Chan.  A.  Isaaca.  M.  A.,  (Aatoo.)  Jfallk., 

Civil  Enoin. 
UoHCOP  W  Thatcher,  B.  S..  M.  A..  {A»90c.\ 

( 'hf  II! . 

W.  T.  McDonald,  M.  S.  A..  AnimoJ  Ilu.^h^ 
Karl  E.  Werner.  I),  V.  S..  ui««/.)  Anut.  and 
Siirfjii-}/. 

Allison  E.  Onw,  Pii.  P.,  (  Ujif.)  Kngl. 
II.  B.  Humphrey,  Ph.  P.,  (Aa»t.)  Bot. 
Frank  A.  rhalfnnt.  A.  M..  {Aut.'i  Qermon. 
Samuel  Morrln.  M.  A  .  (  t^ff  )  Chrm 
Frank  ().  Kreacer,  A.  B,.  {AisH.i  Kngl. 
Howard  B.  Berry.  M.  S..  Inntr.  Agron. 
Ira  P.  Whitney.  B.  S..  Inatr.  Dairgtng. 
Olive  F.  McKay,  Inatr.  Dom.  Art. 
lA'Wn  W.  Hunt,  A.  B.,  B.  8.,  intfr.  Bern. 
I  Fran. 

;  S.nuud  W.  Collctl.  M.  S.,  Instr.  Bat. 
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Christian  II.  Goi  U,  It.  H..  Itutr.  For. 
Clare  C.  Todd.  B.  8..  Inatr.  Oh«m. 
Henry  L,  W-itf^r.  A   T<.,  !n<>fr.  rhr:r 
Oscar  M.  OUuo,  imttr.  Farmers' 
Jnattmia  J.  L.  Heldrlor*  D>  C.  M.,  /Mfr. 

Vrt.  Si  l.  ;  Hoiur  Surgeon. 
K.  A.  Kirkpatrick,  B.  S.  A..  Inttr.  Hort. 
Claude  W.  Lawnnee,  B.  8..  fiwlr.  i.|Fraii. 
Wm  r;  Briefly,  B.  8.  A.,  /aatr,  Hort.  </Mt. 

H'orfcrr). 


i'liHM.  11.  Scbuelc,  B.  8.,  ituifr.  C/inn. 
Josephine  M.  Hoeppner,  Pa.  O..  B.  8.,  M.  A.« 

Instr.  Oerman. 
8.  C.  Boberte,  B.  S.,  Itftr.  Phua. 
W.  Blaeklock.  Flor. 

W.  D.  FoHter,  ffiiiit.  of  Fmrm,  Foromom  of 

Affr.  Dept. 
Am  D.  Dldmuon,  Irlftr. 

Stella  M.  Wilson,  Aatt.  Uhr. 
Frank  J.  Barnard,  B.  S..  HepUtrar. 


WMftlBftM  A8ffte«ltanl  ZsparfaMot  fltatl«i>  PtMmon. 

DcpnttaMnt  of  tho  State  CoUete  of  Washinxton.  tiadar  tha  control  of  tHa  Baud  of 

Begenta. 


sisaTTOw  aravr. 


R.  W.  Thatcher.  B.  8.,  M.  A.,  Dir.;  Chem. ; 

Supt.  of  Farmera'  f»»U.  and  Bat.  Work. 
Elton  FulDoer.  M.  A.,  Btoio  Ckom. 
8.  B.  Nelaon.  D.  V.  M..  Vet. 
O.  L.  Waller.  l*H.  M..  Irrig.  Bugtm, 
W.  8.  Thomber,  M.  S..  Hort. 
R.  Kent  Beattle.  B.  S..  M.  A..  Bot. 
A.  L.  Melander,  M   Si..  Bnt. 
Geo.  Sererance,  B.  S.,  Agro». 
C.  W.  Lawrence,  B.  fl.,  CeroolUt. 
W.  H.  I^nwrence,  A.  B.,  M.  S.,  Fiomt  Foth,; 

8upt.  Subata.,  Pupitllup. 
C.  C-  Thorn.  M.  8.  A..  «oW  Phv». 
W.  T.  McHonald.  M.  S.  A  .  Aninxil  Huaib. 
fL  B.  Hum|;»brej.  Pu.  D.,  Pkt»t  Path. 


W.  T.  Shaw.  B.  Aoa.,  M.  8„  Aut.  BooL 

(}.  A.  Olson.  B.  8.  A..  M.  8.,  Aaaf.  Oftaai. 

Alex.  Carlyle.  Aaat.  Cerealiat. 

v..  L.  Petemon,  B.  8..  Aaat.  Boil  Phya. 

Rt'x  N.  Hunt.  M.  8..  Aaat.  Bot. 

W.  H.  Heio.  M.  A..  Aut.  Hort. 

W.  L.  Hadlock,  B.  8..  Aaat.  Chro^ 

II.  Ij.  Blanchard,  Aaat.  Supt.  Subata.,  Pup- 

oUup,  <»  olkorire  of  Dairy  and  Pomltrp 

Inveat. 

o.  M.  OlaoD.  Depalu  Smpt,  of  Formtera^ 

Inata. 

H.  W.  SpnrkH.  i^wperfitor  DeaionafrtflaM 

Fart»y_ 

W.  D.  Foster.  Supt.  Colttge  Farm. 


Oallago  «f  Afilovttwo  of  Wait  ▼tiflBla  VUfanltr*  Morgmmiomm. 

OOTEItKtMO  AOAttP. 


Board  of  Rei^nta:  M.  P.  Shawkay  •  (Prea.).  Vharleaton:  George  8.  Laldley.*  Charlea- 
ton;  J.  B.  Flaley.*  Parkeraburg ;  M.  C.  Lough.*  FalnnoM;  G.  A.  Northeott,*  HuntmgUm. 


covaass  or  btvox. 


Thp  fonr-year  courties  with  depreeB  nro  ;  All  courses  leadinf?  to  general  ciiUupe.  B.  A. 
and  B.  S. :  course  In  mechanical  en»;ineerlofr  and  electrical  enKlneerln^;.  B.  8.  E.  B.. 
B.  8.  M.  B. :  course  In  drfl  enfflneerinc.  B.  8.  C.  B. :  mlnloic  euRlneerlng.  B.  8.  B.  M. : 
■dtntlflc  course  In  aicricultare.  B.  8.  Amr. :  and  the  law  course,  \A..  R.  The  following 
courses  are  also  offered:  Veterinary  science  (three  years),  leadlnK  to  D.  V.  8.;  agrl<'ulture 
(three  years)  ;  domeatlc  science  (two  ycnrs)  ;  law  (two  years)  ;  commercial  (two  years)  ; 
agrleolturo  (one  year)  ;  preparatory,  eraduate,  muBlc.  art.  special  courses:  tjrelve  weeks' 
courses  In  agriculture,  horticulture,  animal  Industry,  poultry  Industry,  and  dairying;  a 
special  winter  a^icultural  course  of  four  weeks:  and  a  six  weelu'  aununer  school. 


BOAKD  or  iNsrarcTioN. 
Daatol  R  Parlntoa,  Ph.  D..  hU  D..  Prptldmf  of  iho  UtOomfMg;  FhOoaopJtif. 


Thonaa  C.  Athaaon.  Pr.  D..  Oeaa  Apr. 

'''  Uri/r:  Afjr 
AJexauder  R.  Whltehin,  Pn.  D.,  Orn.  nntl 

AnoL  Chom.:  Treat. 
Jas  S   Stewart.  M.  8.,  Math.  Emcrituaj  8rc. 
John  A.  Eieslaod,  Pfl.  D..  Math. 
8am«al  B.  Bnnni,  A.  M.,  CFeol..  Jfia. 
Alliart  II.  B«eae»  Ph.  iffoet. 


H.  A.  Eaton.  A.  B.,  LL.  B.,  Capt.,  <7o«UM. 

Arthur  S.  (irnvea,  A.  B..  Iintir.  Orrman. 
Wm.  J.  Leonard.  (Aaaoc.)  Flno  Art*. 
K.  W.  Watrjron^T.  Pii    D.,  PKyo. 
Wm.  J.  White.  .Awinur. 
Uul>ert  A.  Armstrr>iii:.  A.  H.*  L.  H.  IX, 
BnpU  Lattff,  and  lAt. 
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CbM^  B.  PattMMti,  A.  U.,  Rhet. 

Bert  II.  Ifitp.  M.  8..  Ayr.  Chvm. 

W.  E.  Rumsey.  B.  S.  Aoa..  JSoow.  Bot. 

W.  M.  llun«oii.  Ph.  D.,  Bort, 

Alfred  J.  Hare.  M.  A..  Lat„  14$.:  Frim. 

Prep.  School;  Hegittrar. 
Nera  A.  Scott,  Dom.  Set. 
riins.  A.  T,uc<lor.  T).  V.  8.,  llMtn  DoUyUlO 

and  Animal  UuMb.  ■ 
John  N.  Blmpaon,  A.  If.,  &L  D.,  Ai»or. 

Jiutin  F.  Grant,  M.  D.,  Anat.,  Path. 
Frederick  L.  Kbrtrlgbt.  D.  8c.,  Chem. 
John  L.  BlieldoD»  Ph.  D.,  Bact,  Plant  PatA., 
Bot. 

Frederick  W.  TroMOtt,  Ph.  D.»  Oermanto 
lAng.  ami  LIf. 


MadtooD  Stattaera.  Pn.  I>.,   (Am(.)  jto- 

tniinii    LitiKj    and  Lit. 
G.  L.  Crane,  (AMt.)  /fomuiK-c  haag. 
florae*  Atwood.  M.  8.  Aub..  Imttr.  Pmi- 

try  Indus. 

A.  W.  Nolan,  A.  B.,  (Am(.)  ^ort.,  For.« 
Chaa.  W.  Bprinfer,  V.  H.  IX,  fMlr.  Trt. 

p.  R,  Whipple,  Jf.  V.  D..  Tn*tr.  Tel.  Bd, 

V.  C.  Ilolden.  M.  A.,  /riifr.  Ilnmam«e  LOHt. 

Clarence  Post,  A.  B.,  In»tr.  PhM*- 

D.  W.  WorklnK,  B.  8..  A.  IL.  gupt.  Agr. 

Fxt. 

Lucy  E,  Faj.  A.  B..  B.  L.  S..  iL.<I«r. 
Fradit  I*.  Binory.  M.  E .  Supt.  of  BuiUfitgt 
tm4  OrowHh. 


West  TirfUila  Affilealtaral  ZzporlBant  Stattra,  VofvoNfoira. 

r»epartiTient  of  West  Virginia  I  nlvtrslt y.  under  tlio  control  of  ttie  Board  of  Ue|;eats. 

STATION"  STAFF 


J.  H.  Stewart.  M.  A.,  Dir. ;  Agr. 
B.  H.  fllte.  H.  8..  V.  JMp.;  €h«m 

W    M    Muiis..n,  Pll.  I)..  Ifnrt 

W.  G.  Bumscjr,  B.  8.  Auu.,  Ent. 
NahiiiD  J.  QlddlnKS.  M.  8..  Boot. 
Horace  A(\vo<h1.  M.  S.  a<;r.,  AMttt.  .igr, 
Frank  B.  Kunst,  A.  B.,  At$t.  Chem. 
Fred  B.  Brooks,  Awoo.  Knt. 


A.  L.  Dacj,  B.  S..  A««(.  Bort. 
1.  H.  Berirttnle  Krak.  i4t«r.  Chmm. 

ChsxH    r.   WpBkl.'V.  Jr  .    inxt  ('htm. 

O.  C.  Beck,  B.  S.,  A«»t.  Chem. 

n.  E.  Wllltaia«.  SpecUit  Agt.  o»  Htakwom- 

Martha  A.  Sf.«wart.  Lit>r 
Thorn.  E.  liodges,  rreoe. 


The  West  Virginia  Colored  laititnte,  in«fifH(c. 

OOVlRiCINO  BMARD. 

Boarri  of  ReKents:  M.  V.  Shnwkor  (Prrx  ).  ChnrJenton:  Oeo.  8.  Liitdloy.  rAorletloa: 
M.  i\  Lough,  Fairmont;  U.  .V.  Xorllicutt.  li  ttntuiijtitn ;  J.  B.  FInley,  Parkembury. 


rorRHEH  OK  sTi  riv. 

The  courses  of  study  arc:  Agricultural,  mechanical,  normal  and  academic  (requlrlog 
foar  Teara  each  lor  coinpletloo),  and  oominereial.  domeatlc  adenca  and  art,  and  nadutflci 
(requiring  two  yeara  each  for  complettoti). 

IMtABO  OP  INaTWCTlOir. 

Byrd  Prillermaii.  A.  U..  Pnaidenti  Bngtiah. 


8.  n.  tlnm.  A.  B.,  Prfa.  Tformat  tiepf.: 

I.tit  .  I'hrm. 
X.  W.  Turiis,  M.  AoB,,  Uiv.  Ai/r.  Dept.;  Bot. 
rharin*  F.  Jottea.  y«i*.  Bet..  Bt*t ;  Ber. 
Wlllinin  \    SpriRip*.  Viiifuntrii 
Mrti.  Klizubell)  M.  Jones.  Mmtlc;  Libr. 
Mary  Bnbatik.  Beod  nf  Drpt.  of  Dom.  Bef. 

nil'!  A  ftM  :  .1 S''  I 
JaiueH  M.  i'tmty.  Hupl.  u/  Mech.  Indus. 
C,  Eath  Campbell,  CooMnir. 


W.  n.  Lowry.  Comdt.  of  Cadvta;  MatiL 

Mth.  Mfiru'nr<-t  M   I.owry.  Miiliurrft,  StW, 
Mrs.  Emma  A.  Dorsey,  Matron. 
A.  G.  Brown,  Mech.  amd  Frw-Jkand  Drtw. 
rhns.  E.  Mttrhcii.  M.  A..  Bead  Of  Comt, 

Dept.;  Bu9^csa  .Mgr. 
Mm.  Hand  Jaekaoo,  inotr.  tAuntSeHmg. 
I'"anny  C.  Cobb,  Sormal  Training 
Jessie  F.  Embry,  A.  B.,  Otrman,  Engl. 
I.  B.  Wblpper.  M.  D.,  PJkytiol.;  PkpeMf*- 


WISCONSIN. 

OoUof*  of  AfrioallaM  of  the  UalTaraity  af  Wiaooniin,  Jfadieoii. 

aOTBBKmO  -BOABIk 

Hoard  of  Reu'entK:  W.  D.  Hoard  (I'rrs  ).  J'"!  I  \t!.int'in  ;  D.  P  T.amproanT.  nmrrr  Dam: 
President  of  l.niversity  •  {if  officiv).  Aladison;  Chas.  P.  Gary  {Htatc  Supt.  of  I'nhlif 
tnotr.,  ex  ofidoh  JfatfUoti;  A.  II.  Dahl  («»  ojfMo,  Treat.),  Madtaom;  L.  a  Bftnka.  M 
laoft;  J.  F.  Trottman,  MUieaukeet  Odward  Bvana,      Orotte;  Ifacniia  Swaoaoii,  MaitM^S 
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Plloj  NorerOM.  JaneHfltle;  K.  Lloyd -Junen.  BUlaide;  P.  C.  Thiralta,  MUwamttttt  Mtm. 
PloiVDce  CI.  BuckMtaflr.  Onhkoith :  <i.  Keller.  Appleton;  A.  P.  N^lsod.  OronttbiWo:  Q.  D. 
Jones,  Wmuwni  M.  G.  McCaffrey  {8co.),  Madimm. 

CODBBSS  OP  STri»T. 

The  loDK  courses  In  nprlcultnre  and  liome  ocduomiIos  require  four  yenrs,  IcndlnR  to  the 
degree  of  B.  S.,  the  middle  course  In  ajtriculture  covers  two  years,  end  the  short  course 
cofera  two  terms  of  fbnrt«ea  weeks  e«eb.  A  «ertUlcste  Is  irranted  to  those  completing 
those  courses.  The  winter  dnlry  rouriic  Insts  twclvr  wvrks  and  r«?<nilrt^s  for  admlsHlon 
one  aeason's  prevloas  tnUnlng  lo  a  creamery  or  cheese  factory.  A  summer  dairy  course 
Is  offered  to  a  lltalted  nntnber  of  stoats,  who  will  be  admitted  witboot  prerlooa  factory 
Iralnlnp:  and  raay  rftunin  fho  whoh^  season.  To  scrure  a  dairy  certificate  the  student 
must  liave  bad  two  seosoas'  actual  practice  In  a  factory,  oae  of  which  must  follow  his 
work  at  the  dairy  school.  A  two  weeks  farmers*  course,  limited  to  persons  wbo  srs  at 
least  2.'  yonrs  of  ap> ;  u  hoiiKekovpor's  confori-uco.  and  a  week's  SpeclAl  COniSS  lor  CbC 
factory  aod  creamery  operators  and  managers  are  also  offered. 

■OABP  or  iitflTKtJcnoir.  • 

Cnias.  Bkhnrd  Tan  Rise,  Ph.  D.,  LL.  D.,  Pv«sMm«  of  IJke  riKoerstly. 

n.  L.  Russoll.  Pii  n  .  Dean  Cnllegr  of  .4f/r. 
Wm.   A.  Henry,  D.  Aoa.,  D.  Sc.,  Ayr. 
Emerttuo. 

Stephen  M.  Babeock,  Ph.  D.t  LL.  D.,  Affr. 

Chem. 

D.  B.  Otis,  IC  8^  Form  Mmutaement ;  Ant. 

to  Dean. 
Masyck  F.  Bavenel.  M.  D.,  Boot. 
Edward  H.  Farrlngton.  If.  S..  Oolry  lliiab. 

A   n.  wiiiti^on.  n  s  .  S'liix  luui  Urvtmajge. 
Frit*  W.  Woll,  m.  D..  Ayr.  Chem. 
Edwin  B.  Hart.  B.  8.,  Agr,  Chem. 
fSeo.  C  ! !  M iiiphrey,  B.  S.,  .4rt<rwfl/  Kunb. 
Alexander  iS.  Alexander,  M.  D.  C,  V.  K.. 

Ttt.  Bet.;  in  eborire  of  Dept.  of  Hoisv 

Hrrfiiing. 
Kanaom  A.  Moore,  At/ron. 
Henry  C.  Taylor.  Ph.  D.,  In  oJlorve  of  Dept. 

i.f  Agr.  Krun. 
Wm.  S.  Marshall.  Ph.  D.,  (Amoo.)  E»t. 
K.  Is.  Hatcb.  B.  8.  A..  (Aa»t.>  Agr.  B4t.; 

Stc.  Ext.  Work. 
Abby  L.  Marlatt,  in  charge  of  Dept.  of 

Home  Bfon. 
K.  llastlnKN,  M.  S.,  (.i*f«<>c.)  Ayr.  Bmt. 
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I,<>\.  joy.  S.  ("., 

Loveland,  G.  A.,  45. 
LoTOtt,  A.  57. 

Low  ,  A.  9,.,  71, 
Ix)W,  F.  F.,  71. 
Low,  8.,  8. 
Lowry  M.  M..  74. 
Uwry,  M.  W.,  50. 
Lowiy,  W.  H.,  74. 
Lowman,  W.  R.,83. 
L(U'a&,  P.,  57. 
Ludlow,  H.  W-,  71. 
Lueder.  ('.  A..  71. 
Liikk,  II.  F..  X. 
Lum brick,  .\.,  22. 
Luinpkins,  II.  L.,  »|. 
Lmusden,  1).,  46. 
Lund,  J  .  -27. 
Lund.  T.  II.,  fti. 
Limn,  A.  Q..  58,  M. 
Ltum,  W.  M.,  S2. 
Lostnt,  J.,  18. 
Lutman,  B.  F..  69. 
Lutrell.  E.  G.,  10. 
Lytord,  V.  O.,  43. 
Lyha.  W.  M.,  39. 
Lyman,  J.  F.,  oo. 
Lyman,  R.  W.,3Si. 
Lynam,  W.  T..  is. 
L>Tnh,  G  ^^ .  i: 
Lyon,  11.  L.,  20. 
Ly«i,T.L.,ao,51. 
Lyon,  W.6.,5L 

McAdory,!.  8.,  7, 8. 

MrAffc,  r.  n..  a:. 
Mc.Vle.\ander,  I'.  G..i>ti. 
lfcAnUe,H.  W.,53. 
Me  Arthur.  \V.,  26. 
McBcth,L  U.,25,2tt. 
McBrfdcR.  E.,48. 
MfRrydf .  J,  B.,  70. 
McBryde,  J.  M.,7Q. 
McCaffrey.  If.  E.,75. 
Mrriii.  V.  c,.,sru 

M(  (  ulluin,  .\.  T..52. 
McCallum.  W.  B..19. 
McaimplM  ll.  E  F..55. 
MrCann,  .<^.  I).,  .'i. 
McCarthy,  J.,  48. 
McClalu,  J.  (\,  IV. 
Mcrielland.T.  B., 
McClcndon.  S.  E.,;u. 
UcQoekey,  A.  G.,fiO. 
Meaung.  H.  L.,65. 
McClurt,  J..40,  41. 
McOOK,  L.  A.,  45. 
llcOollant,  A.  R.,(I6.67. 
McroUum,  E.  v.,  75,  76. 
McConneU,  W.  R.,60. 
McCool.ll.  If..  51. 
McConiii.^.  K.  B.,26. 
McConnick,  V.C.,S». 
IfcCntry,  If.  L.,  57. 

McCn-ary.  n..49. 
McCreary,  P.  L.,  12, 13. 
MoCiui'yy  &t  B*t  5. 
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UcCue,  C.  A.,  Iti. 

iicQiliottgh.;.a..«8. 

McCune.  C.  lsr.,53. 
McCune,  E.  C.,67. 
.    IfcCutcbeon,  O.  E.,  30. 
MePonriM.  M.jas. 
Mi  l.'onalii,  v.,  36. 
McDonald.  W.T.,  72, 73. 
McDonne^,^.B...^^. 
McDowell,  Mrs.  J.  R.,42. 
McDowell,  M.  S.,GO. 
McEathron,  W.  J.,  5. 
McElfresh.G.  E.,58. 
McEnerney.O.  \V.,ll. 
McFarlio.J.  W.,2&. 
MeFedy,  E.  A.,M. 
Mcflarrah.S.  W.,27. 
HcG«orge,U.  L.,40. 
MeGRgor.  A.  a.,2». 
McGregor,  P.,  72. 
McGulf«,A.  J..38,3». 
McHiUtoil.T.  B..ia. 
MfTlvriin,TI.,57. 
Mclnnis,  £.  C,  40. 
MelDtiK,C.  IC.,S2. 
Mclntire,  W.  H.,  60,  «1. 
McInUnh,  D..21,22. 
lieK»7,  A.  40. 
Mr  Kay,  F.  n.,35. 
McKay,  U.,  72. 
MeKa.y,h.  o.,m. 
McKeafi,  E.  ('  .  .to. 
McKee,  R.  n.,  s2. 
MoKoen,  J.,25. 
M.  KLVver,  W.  A.,  26. 
McKell,  J.  E.,40. 
McKdvle,  S.,-M. 
McKenzie,  A.,  71. 
MeKinlcy.  J.  W.,  II. 
McKlnIey,M.  B.,57. 
McKnlght,U.U.,fi6. 
McKiilght,H.  L.,W. 
McLaughlin,  W.W.,  5, 07. 
licLean»J.A.,40. 
mtiUanM.,71. 
McLeinlon.  r.  A.,  is. 
UelMtn,  Mrs.  W .  C.  18. 
HeL<Nith,P.D.,fi8. 
MrMillin,  E...50. 
McMuLbm,  A.  J.,  L8. 
KelIttmn,S.  lt.,«. 
McNatt,  11.  E.,41,42. 
McNeil,  J.  U.,5&. 
MeNaU,J.C.,««. 
McPticrson,  1I.,71. 
McFli«r5on,  J.  U.  T.,  18. 
MoPlMraoo,  W.,65. 
McRae,  E.  M  ,  2:?. 
McRae.  J.  I'.,  52. 
McVe«,C..30. 
McVeotv  K  ,54. 
MeWy .  J .  il . ,  16. 
McViekar,  W.  N.,7L 
McWcthy,!..  n.,77. 
McWhoiter,  R.  L.,  18. 
Macarthur.J.  R.,4.s. 
MaoDonsld.M.  B., 60,61. 
Maodoookl,  S.  L.,13. 


MacDougal,  F. 
MaoGlUlTimjr,  A.  D..  M. 

Marhetanz,  K.  A.,aB. 
Mack,  J.  T..M. 
Mack.  M.,  37. 
Mack,  W.  B.,45. 
MacKenzle,  A.  St.  r.,28. 
Mackey,  D.  E..  14. 
Macklmmie,  \.  .\.,35. 
Mackintosh,  R.  S.,  7, 8, 25. 
Maclean,  E.,25. 
MacLean,  J.  A.,  20. 
Macmillan,  J.  C,  17. 
MacMino,  o.  r.  25. 

MaoMtirray,  A., 24. 
ItocNeal,  W.  J.,21,22. 
MacNIder,  G.  M.,52. 
Macpha90D,21.,36. 
Madaus.H.  H.,34. 
Madden,  G.  H.,21. 
Madisoo,  £.  W.,e7. 
Madwn,  B.  A.,  90. 
Maer,  V.  W  ,  .T) 
MiignHier,  W.  U.,39. 
Hdiln,  E.  0.,2S. 
Mahoney,  R.  B.,5i. 
Main,  T.  I..  00. 

Mi4or,a,». 

Mt^or,  D.  R.,65. 
Major,  £.  W.,12. 
Ma}or»H.  F.,]}. 

Miilde,  O.  G.,7r,. 
Mailette,  E.  A.,(wl. 
Mallon,  G.  \V.,.54. 
Miillory,  \V.  L.,70. 
Muuchester,  II.  G.,  14. 
Maney,  T.  J.,  20. 
Manlng,  R.  I.,  62. 
Hanu,  \.  R.,  50, 51. 
M:\iin,  C.  I).,  62. 
M^wns.T.  F.,A6. 
Mamdl.R.  E.,13. 
MttiBUr.Z.  M.,'>8. 
Marbut,C.  F.,41,42. 
M«KlU,IL,4S. 
Marinoiil,  I.'.,  31. 

Mariolle-Davl«s,  h.,  23. 
Mar1tey,W.  E.,76. 

Marks,  J.  D.,31. 
MarlaU,  A.  L.,  75,  7(i. 
MsfTrR.  A.,  70. 
Marqtianlt,  r.  E.,«). 
Marquette,  W.  U.,  75. 
Manitlb,J.C.,75,76. 
Marsden,  R.  1},,$, 
Manh,  H.E.,30, 
Man]iall,C.B.,M,S7. 
Marshn>l,Mrs.F.E.,43. 
Marshaii,  F.  II.,  5a. 
Marshall,  G.  W.,1S,16. 
M;irsh,»ll.  I.  W..29. 
Mursh,Ul,  \V.  H.,  75. 
Marstoller,  R.  I'..fl6, 
Martin,  .\.  E.,  is. 
Martin,  G.  11.,  34.  35. 
Martin,  H.  L.,  7. 
MartUi,  L.  11.  O.,  18. 
Martia,  B.  M.,  »2. 


Martinet,  Mrs.  L.  M.,31. 
Marty,  O.,  75^76. 

Mrt-ion.  ('.  J.,  L't. 
Mason,  F.  F.,  33. 
Maalin.  J.  C,  29. 
Mnfhpson,  H.,  ."il. 
Ma'  h.nvs.  H.  B.,  t»4. 
M.ilhcwson,  T.  0.,61. 
Matthews,  M.,  38. 
Matthews,  r.W.,  28. 
Matthews,  W.  C.  29. 
Mauldin,  I.  M.,  02. 
Maxflcid,  E.  K.,  16. 
Maxsun,  U.  N.  28. 
MaxweU,  A.  M.,  40l 
May,  D.  W..  4, 61. 
May,  E.  E..  54. 
May,  V.  fi.. «. 
Msyliew,  8.  J.,  8. 
Majmard.  B.  S.,  20. 
Maynard,  J.,  04. 
Maynanf ,  W.  H.,  66. 
Majni.',  n.  I>.,37,a8. 
Mayo,  .\.  S.,  70. 
Mayo,  W.  J.,  97. 
Meacham,  F.  T.,  SS. 
Mead,  R.,  13. 
Mabane,  A.  L.,  SO. 
Medcritft.  AV.  o.,  lo. 
Meek,  E.  B.,  60,  61. 
Mchafs,  A.  B., ». 
Melklejohn,  R.,  55. 
Meinzcr,  E.  O.,  27. 
Malander,  .\.  L.,  72,78. 
Melcher,  V.  R.,  2». 
.Meldrhn,  I'.  W.,  19. 
Mellen,  F.  D.,  40. 
Melvln,  M.  K.,  17. 
Mencfc,  J.  \.,  57. 
MonviUe,  R.  L.,  30. 
Merlca,  C.  O.,  76,  77. 
Merrill,  J.  F..32. 
Merrill,  J.  W.,  26. 
Merrill,  U  A.,  68. 
MOTTiU,  L.  IT.,  32. 
Mririll,  N.  F..  69. 
Merriman,  E.  Q.,  33. 
Marrow,  H.  L.,  61. 
Merx.  11..  rr. 
Meascogcr,  J.  F.,  69. 
Measlek,  8.  H.,  1& 

M.'t.  air.  Z.  p.,  53. 
Meyer,  U.  11.,  21. 
MIcIiaeUdeB,H.,36. 

Michels.  J.,  52. 
Mlchle,  J.  N.,  66. 
Mtddtekauff,  H.,  77. 

Middleton,  A.  R..3a. 
Milham.  J.  A.,  28. 
MiUord,  E.  B.,  27. 

Miller,  A.  M.,  2*5. 
Miller.  C,  .W. 
Miller,  D.  O.,  S. 

.Millrr.  E.  n..  7. 
.Milh  r.  i:.  S.,  49. 
Miller,  ¥.  (\,  m. 
Miller,  F.  E.,  4S. 
Miller,  II.  A.,  £i. 


Miller,  H.  1'.,  i7. 
Miller.  J.,  63. 
Mlllfr,  .1.  tl  .  27. 
Miiltr.  J.  o.,  4S. 
Miller,  LeR.  F.,  OL 
Mill.T,  L.  M.,  30. 
MiUer,  M.  F.,  41,  42. 
Miller,  S.  H.,  41. 
MlUer,  T.  E..  03. 
Millett,  II.  A.,  33. 
MlUa,  G.  F.,  »4. 
Mills,  Il.C.,24. 
MIUj,  L.  S.,  24. 
Mill.s,  .S.  !>.,  32. 
Miioer,  11.  D.,  6. 
Mllner,  R.  T.,  06, 07. 
Miltimorc,  C.  A.,  57. 
MUward,  J.  Q.,  75,  76. 
Mlnard,  A.  E.,  M. 
Miner,  1,.  R.,  72. 
Mioider,  F.  C,  47. 48. 
Minna.  E.  R.,  SO,  a, 
Minor,  J.  B.,  M. 
Minor,  R.  S.,  12. 
Mll<!liam,0.M.,7. 
Mitchell,  A.,  an. 
MItthcU,  C.  E.,  74. 
MItcheU,  O.,  25. 
Mitchell,  11.  E.,  72. 
Mitchell,  n.  F.,  57. 
Mitchell.  H.  \V.,  w. 
Mitchell,  J.  W..  66. 
Mitchell,  8.  R..  48,  49. 
MltoheU,  W.  LeR.,  7. 
Mlyawaki,  A.,  27, 28. 
Mlxter,  r.  W.,  60. 
Mobley,  J.  II.,  18. 
Mofflt,  £.  11.,  20. 
Mohn,  E.,  86. 
Moir,  A.  T..  51. 
Mokler,  A.  J.,  76. 
Moacnra,  W.  A.  P.,  70. 
Money,  1'.  A.,  01. 
MonosiQitta,  F.  a.,  40. 
Monne,  A.,  37, 28. 

^font<■^th,  11.  U.,  lo. 

Moutjp>meo-,  £.  G.,  44. 
Montgomary,  J.  C,  40. 

Montgomery,  L.  M.,  St. 
Mooen,  C.  A.,  6&. 
Moon.  A.  J.,  30, 40. 

MtK.rr.  E.  L.,  r>4. 
.Moore,  F.  C,  46. 
Moore,  n.  B.,  20. 
Moore.  11.  J..  51. 
Moore,  J.  (}.,  75,  76. 
Moore,  1. 8.,  30, 40. 
Moon-,  K.  T.,  9. 
.Moore,  1',,  21. 
Moore,  P.  H.,64. 
Moore,  R.  A.,  7."i,  7ti. 
Moorbcud,  M.  B.,  38, 
Moorfaolue,  L.  A.,  M,  <7. 
Vfoorinr,  r>.  (' . 
.MtMjniu*:i,  li.  .\l.,  42. 
-Moran,  T.  F..  23. 
Morehouse,  .\.  D.,  5. 
Morgan,  .V.  E.,  5. 
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Morgan,  11.  A.,  65. 
Morgsui,  J.  F.,  ^ 
Morgan,  J.  O.,  39. 
Mori,  y,  W.  S.,  20. 
Momum,  J.  B.,  4. 
Vorphb,  R.  W.,iB. 
Morrctl.  L.  L.. 
Money,  C.  B.,  SSi. 
M«rriU,  A.  W.,  10. 
Morris.  E.  I.  .  12,  13. 
Morrih,  1(.  K.,  43. 
Morris,  J.,  18. 
Morris,  M.  M.,  25. 
Morris,  O.  M.,  Oti,  &7. 
Morris,  R.,  47. 
Morris.  R.  T.,  fiO. 
Morris,  S..  72. 
MorrLs,  T.  D.,  60. 
Morris,  W.,  16. 
Morris.  W.  E.,  76. 
Morris,  W.  F.,  52. 
MorriMin,  C.  B.,  14. 
Morrison,  <J.  L.,  72. 
Morrison,  J.  IJ.,  67. 
Morriaon,  W.  82. 
Morrow,  H.  E.,  10. 
Morse,  E.  W.,4. 
MofW,  W.  L-.,&5. 
Mone,  W.  J.,  33. 
MorU-iLM'ii,  M  .  2J,  3ti. 
MortiaaU,  1.,  3a 
MorUm,  Q.  E..  13. 
Morton,  J.,  4U. 
Mosby.  T.  S.,  42. 
Umdey,  3.  U.,  41. 

Mo<M<9,  A.,&i. 

Mosber,  A.  G.,2&. 
Moskr.  J.  O.,  21,32. 
Mul.  n,  J.,  42. 
Motoa,  II.  K.,  71. 
Moolton,  C.  R.,  41, 43. 
Mou.r,  E.  <'.,fl8. 
Mo»  r>,  J.  I,.,  38. 
Madge,  M.,  37. 
Mulr.  F.  \V.,20. 
MQldloir,  C,  03. 
MulfOfd,  n.  Du  B.,  47. 
Mullipin.  r.  A..  W. 
MuJvania,  M.,  tiSv 
MumCord,  P.  B.,41,42. 
Mmiifor.I.  11.  W  .  21,  22. 
Munaell,  J.  E.,  4b,  40. 
Mundlienk,  C.  L.,  2S. 

MiiTifr.r.l,  n.  n..  71. 
Munlord,  W.,  S. 
Munro.  D.  C,  00. 
Miiiiror,  J.  M.,  33. 
MunsoD,  W.  M.,  <>,  74. 
Murpbree,  A.  A..  17. 
Murphy,  D.  D.,24. 
Murphy,  II.  S., 
Marpby,  T.  E.,  40. 
Murruy,  C,  j:,. 
Mumiy,  O.  S.,  42. 
Murray,  R.,  57. 
MiirrHl.  (J.  T.,  19. 
Musbtk  k,  F.  L.,  75. 
MuAcrave,  J.  8.,  Ok 


Muamlinan,  H.  H..  in. 
Muataioe,  W.  W.  U.,». 
Mustard,  L.  W.,  Ifi, 

My.  r^.  C.  E.,  GO,  61. 
Mym,  C.  U.,23. 
Mycn,  H.  B.,  6&. 
Mym,  J.  J.,  36. 
Myers,  T.  R.,  66. 
Myriek,  A.  B..  00. 

N«|}k,  J.C.,  «i. 
N«lley,B.,83. 

Napier,  J.  M.,7«^7& 
Napp,  W.  U.,31. 
NMh,C.  W..38. 

N'aylor,  N.,25. 
Neal,  J.  W.,  4, ». 
Neal,  R.  W.,3& 

Needhnm.  J.  (J.,  50. 
N'eel,  L.  K.,  65, 
XecUy,  J.  E.,  10. 
Necly,  R.  ('.,  18. 
Nehrliug,  A.  11.,  22. 
Neilsoa,J.,47.48. 
Nelson,  A.,  77. 
Nebon,  .\.  P.,  75. 
Nebon,  B.  F.,  37. 
Nelson,  £.,  20,21. 
Nelson,  J.,  47, 
Nelson,  J.  U.,  43. 
Nelson,  M.,  10.  II. 
Ndson,  R.  J.,  10. 
Nelson,  S.  Ii  ,  7.*,  73. 
NekoQ,  W.  r.,jr.,6«. 
N«sbit,  A.  F.,  46. 
Ness,  H.  (Iowa),  25. 
Nes»,  U.  (Tex.),  66. 
Netherton,  T.  M.,  13. 
Nettlelon,  M.  \\.,  72. 
Newbmi,  II.  E.,  17. 
NewbuT}',  W.  R  .SS. 
Newell,  W., »«. 

NdnQan.  C.  C,  63. 

Newman,  V.  L.,  .U. 
Newxnan,  C.  M.,  70. 
N«wtnan,  J.  T.,  ilO. 
Newman,  1".  J.  27. 
>i'ewaum,  I.  E.,  13. 
Newton,  H.  D.,  ifi. 
Xcvviun.  i.  T.,  JN. 
Newton,  W.  R.,  47. 
Nicholas,  N.,  65. 
Nichols,  r  I!  ,  .N 
Nicholson,  J.  F.,  20,21. 
NIefaoiMn,  1.  W.,30. 
Nlckcr-nii.  \V  J  ,  ni. 
Niederhauscr,  S.  W .,  60. 
Nlcdcrauin,0.,32. 
Nix,  N.  C,  61. 
Nixon,  C,  51. 
Noble,  A.  B.,3t. 

NoMc,  F  C  ,  44, 
Nobli',  M.  C.  S..  53. 
Nock,  N.  W..  70,  71. 
Noo,  J.  T.  r.,a9. 
Noel,  E.  F.,3»,40. 
Noel,H.  L.,30. 


Noell,  R.  J.,  60. 
Nolan,  A.  W..  74. 
Noll,  C.  F.,«0,61. 
Norby,  A.  J.,fi3. 
Norcroea,  P.,  75. 
Norgord,C.  P., 76, 70. 
Norraun,  A.  J.,  33, 34. 
Nonnent,^.  W.,a9. 
Nonfii.  R.  S.,  30. 
NortJu-ott.  (1  \.,:2.7\. 
Northrop,  ('.,  37, 3S. 
Northnip,Z.,36,S7. 
Norton,  (i.  I..  25. 
Norton,  J.  B.  8.,  33. 
Norton,  J.  H.,  12. 
Noursc,  I).  O.,  83* 
Noyes,  J.,.\5. 
Nutter,  J.  H.,S4. 
NtittT.  J.  W  ,  71. 
Nye,  W.  McE.,a. 
Njrttram,  A.  B.,  27. 

Oak,  7.  M.,  32. 

Oates,  M  n..  11. 
Oberdorller,  W.  J.,  34. 
OliIMlht,R.C.,Sl,S2. 
O«0dc,  C.  A.,  T6»  76. 
Od«U,F.L..SS. 
OKden,  B.  I^.,  4. 
0,'Avn,  R.C.,0,71. 
Ogler,  T.  L.,  OB. 
O'Hanlott,  W.,  40. 
O'K'.ini',  W.  C.,  46. 
Okey,  C.  W.,5. 
OI(»tt,I.B.,14. 
OUve,  E.  W.,  61, 
OUver,  H.,27. 
Oliver,  J.  D.,  33 
Oliver,  T.  E.,2l. 
Olmsted,  M.  E.,m. 
OLson,  (j.  A., 73. 
Ol-ion,  O.  M.,  73. 
Olwell,  J.  D.,57. 
Oppcmian,  C.  L.,  34. 
Onnsl>ee,  E.  J.,  68. 
Orton,  \V.  .\.,  70. 
Orvto,  E.  L.,  59. 
Osbom.  II  .  fM, 
Osborne,  M.  U.,  30. 
Osbwne,  O.  M.,  20. 
Osborne,  T.  B.,  14. 
Oaler,  11.  S.,  36, 
Osmun,  A.  V  ,  3.1 
Ottnuuier,  J.  E.,  35. 
Oiwald,  W-  L.,  38. 
Otoy,  M.  J.,57. 
Otia,  D.H.,  7.'>.7e. 
Ovennan,  E.  II.,  46. 
Oviatt,  0.  J.,  77. 
Owen,  A.  I'.,  48. 
Owen,  E.  B.,  82. 
Owen,  E.  J.,  47. 
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mmm  or  thb  foorteenth  annual  meeting  op  tre 

AMEBICAN  ASSl)t;iAllU.\  ^  FAW  INSIITIITE  WUliki^ 


MoKNiNO  Sbsbion,  Momdat,  AuausT  16, 1909. 

The  aatociatioQ  was  called  to  order  in  the  Commercial  Club  Building  at  10  o'clock 
A.ni.  Vy  thepiwideiitof  tbeMMMsUrtkm,  J,  L.  BUsvorth,  of  IfMndtOMtte. 
After  the  tnuuMtion  of  routine  buefnen,  the  convention  adjourned  until  2  p.  m. 

*  Aftbrnoon  Session,  Monday,  August  16,  1909. 

The  convention  wan  called  to  order  at  2  p.  m.  by  the  preddent,  who  delivered  the 
annual  addren,  as  follows: 

FBESIDBNT  S  ADDBE8S. 

The  particular  point  on  which  T  wi^^h  to  touch  at  first  is  a  rnnflr»ncy,  which  T  am  cum 
exists,  and  which  I  believe  to  be  a  wrong  one— a  tendency  which,  if  not  chcrkpd,  will 
be  a  great  detriment  to  the  fannere*  institute  movement.  I  refer  to  the  tendency  to 
centralization,  to  taking  the  manafrcmcnt  of  thc^e  meetinfjs  nnt  <  f  the  hands  oithe 
working  farmers  and  to  placing  them  entirely  under  the  (ontrol  oi  the  state  bureaua 
or  agricultural  colleges  and  experiment  stations.  The  thw>ry  tipon  which  this  devel- 
opment has  gone  has  been,  in  the  main,  that  the  instiluto  should  be  strictly  educa- 
tional in  itfs  aims,  that  itshould  instnict  and  instnict  alone,  and  that  there  were  cithi  m 
better  fitted  than  the  fumera  themselves  to  bend  thcHc  meetings  in  the  right  direction 
and  see  that  the  proper  sort  of  instruction  should  he  {,m\  f  u.  To  the  first  part  of  ihi-j 
theory  I  most  heartily  subscribe.  Tho  institute  should  bo  strictly  educational  in  ii^ 
aims,  and  all  subjects  other  than  agricultural  should  be  excluded  from  its  programs. 
The  mischief  lief,  aa  I  believe,  in  me  Be<*ond  part  of  the  proposition.  Horo  I  must  bo 
careful  to  make  myself  clear,  else  I  shall  undoubtedly  hurt  the  fcolinga  of  some  very 
excellent  gentlemen  who  are  as  thoroughly  intereslea  in  the  welfare  of  farmers'  insti- 
tutes ns  are  any  of  us.  I  have  no  douht  that,  from  a  peda!»ofric  htandjK)int,  the  people 
are  right  who  hold  that  tho  farmers  can  not  control  thexc  nieei lull's  and  arrange  tho 
programs  for  them  to  aa  good  advantage  as  can  others  more  thoroughly  trained  in  teach- 
ing and  in  scientific  work.  But  I  fear  that  some  who  have  held  that  view  have  in 
their  enthusiasm  gone  too  far  and  undertaken  to  make  sure  that  the  farmers  are  properly 
instructed  with  ^>U(  h  firmness  that  they  have  in  a  meisuie  checked  Uie  intenet  whicn 
the  farmers  should  take  in  these  meetings. 

I  am  a  firm  believer  in  the  necessity  of  local  cooperation,  local  enthusiasm,  local 
management,  to  p:<'l  the  Ix^-t  rcstiltn  from  in.><titute  meetin-'s.  It  may  be  that  the  • 
farmers  of  a  locality  do  not  appreciate  aa  thoroughly  what  they  should  be  instructed 
in  as  do  those  who  have  general  chatge  of  the  meetings  for  the  State  or  Province; 
nevertheless  it  seems  certain  that  a  committee  of  hard-headed  farmers  will  know 
better  whvt  the  people  of  their  iocali^  want  to  hear  about,  what  they  are  interested 
in,  than  someone  at  a  distance.  Tt  is  well  toremember,  in  planning  for  yoiirfBrmem* 
institutes,  that  you  are  deidinr  v\  ii!i  a  jteculiar  and  cautinuH  people;  that  the  farming 
population  ia  made  up  in  the  main  of  men  of  very  decided  ideas,  and  perhaps  preju- 
dices; that  they  are  conservative,  ultra  conservative,  and  the  hardest  people  in  the 
worid  to  make  chancre  an  opinion  when  onre  ffirnu  il  It  the  mutt'  r  rhieh  is  .•^ontrht 
to  be  brought  to  their  attention  is  one  of  the  utmost  importance  to  them,  they  will  bo 
very  likely,  as  a  ciaos,  to  neglect  it  until  such  time  as  they  can  take  it  up  in  their 
own  way. 

[Ball.  2851  7 


Digitized  by  Gopgle 


8 

I  beliere,  therefore,  flut  the  idenl  ftrnmgement  is  for  the  local  management  of  the 

institute-^  to  Ik-  in  the  hands  of  some  farmers'  orK^anization  already  in  exi^U'iice  at  the 
time  the  institute  work  is  inaugurated,  and  not  one  especially  prepared  to  take  charge 
of  the  itntitute  work  and  organized  and  fathered  by  the  state  official  in  charee  of  the 
work.  Let  this  Lk  uI  or^'anizulion  take  charee  of  inakiiif;  up  the  proi^ram  for  Uie  year, 
let  them  select  their  subiocUi,  with  such  guidance  aa  aeema  necessary  and  eade,  and  let 
them  have  a  share  in  we  nnancia]  buraena  of  the  institute  systom.  Almost  any 
(irtrani/atioti  will  hr  ^la<i  to  defray  the  loc  al  expenses  of  hall,  heating  and  lighting  the 
same,  and  advortit>iug,  if  asked  to  do  so,^  and  such  participation  is  a  great  thing  in , 
makint;  them  feel  that  the  meeting  is  their  own.  It  nas  the  additlopal  advantafi«  in' 

mast  rasi's  of  ilmthling  the  (■ffecti  vctu'ss  of  the  Htate  futids  and  tnalriiig  it  posnUe  CO 
hold  twice  OS  many  meeting  as  would  otherwise  be  the  case. 

It  may  be  objected  that  if  the  local  people  are  allowed  such  full  swing  they  will 
rti-h  (iff  at  variriiis  Tant^erits  ari'!  iri^i:^'r  rm  (liscussiirT  ^■itlijiT-'ft  which  do  not  pert.nin 
to  at;riculture,  and  which  are  perhaps  noL  needed  in  thfeir  set  t ions,  but  experience  had 
not  shown  that  this  in  the  case.  Further,  it  is  the  easiest  thing  in  the  world  Co  cheek 
any  such  tendency  when  it  manile,-<tH  it.s<'li.  The  state  ofTu  ial  in  char;,''  ,  if  he  is  wife 
and  tactful,  can  readily  e^^tablitih  a  sutUcieut  ascendetu  y  over  the  local  managers 
and  committees  so  that  they  will  follow  his  advice  whenev  er  he  feels  that  it  is  incttm- 
l»ont  on  him  to  offer  it .  If  he  is  tactful,  he  will  not  push  forward  too  often,  nor  attennpt 
to  advise  on  immate  rial  matters,  to  the  end  that  when  he  does  oiler  hin  advice  it  will 
be  listened  to  with  n  spect  and  followed  whenever  he  finds  it  desirable  to  intervene. 

In  regard  to  the  offi(  lal  in  charge  of  the  institute  work  f<»r  the  State  or  Province,  it  is 
my  belief  that  he  should  be  from  the  farm,  and  a  praeiical  farmer  rather  Ihaii  a  teacher, 
when  it  is  not  possible  to  combine  the  two.  Ue  should,  of  course,  be  a  man  who 
understands  tlie  pmhlcms  of  the  farm  and  who  is,  in  ud<Iifion,  where  possible,  well 
posted  on  educational  matters.  This  combination  Ls  not  as  frequently  met  with  as 
many  seem  to  believe.  It  is  my  opinion  that  where  we  must  choost^  between  a  man 
who  is  strong  on  the  practieal  side,  on  the  side  of  the  farm  and  the  farming  cla^^s  and 
underi^taiuliug  their  problems  and  puiut  of  view,  and  une  who  is  strong  uu  the  educa- 
tional side,  and  in  undostandiug  what  the  farmers  should  be  instructed  on  and  how 
it  sliould  iie  done,  from  a  .nchool  standpoint,  wo  would  do  well  to  chooso  the  former. 
He  \vill  uiako  his  mistakes,  but  lliey  will  not  hi-  serious  ones. 

It  should  not  be  lost  sight  of  that  the  far:iH  r  institute  is  primarily  for  the  instruc- 
tion of  the  adults  of  both  sexes,  and  for  thu^e  who  can  not  avail  themselven  of  even 
the  short  courses  offered  by  our  agricultural  colleges.  This  instruction  can  not,  e\  en 
under  the  most  favorable  circumstances,  be  systematic  to  the  degree  that  that  given 
in  regular  cla.Hrtes  is  systematic,  aud  the  tendency  of  the  school  man,  who  is  not  well 
grounded  on  the  practical  end,  is  to  make  it  too  systematic,  too  much  like  that  of  the 
classroom.  It  must  strike  the  golden  mean  between  the  class  room  and  the  general 
Ie<  ture  platform,  where  the  aim  is  as  much  to  amuse  as  to  instruct,  and  to  do  this  a 
very  broad  outlook  is  required. 

.S^xH'ial  kind.**  of  instituios  fur  special  classes  of  the  farming  population,  women's 
iu.^titutcs.  where  hou.Kehold  matters  are  discu£»ed,  and  perhaps  meetings  for  boys  and 
girls,  mu^t  not  be  negle<  ted,  aud  in  these  special  lines  of  won  the  general  rule  above 
slated,  that  the  iusiitule  is  for  the  instruction  of  the  adult  farmer,  will  have  to  give 
way  to  the  special  needs  of  the  case.  Nevertheless,  that  is  its  main  function,  and  the 
man  who  is  charged  with  the  overnight  of  the  woric  must  be  one  who  is  thoroughly 
iu  !»ympalhy  with  that  phase.  If  he  is  to  he  a  specialist  in  any  branch  he  should  l>e 
a  specialst  in  that  sort  of  work,  but  the  best  combination  is  a  man  who  can  carry  out 
this  line  and  still  have  breadth  of  mind  and  grasp  sufficient  to  meet  other  problems 
out  of  the  lii-aten  track  as  The\  arise. 

Given  the  jjroper  man  to  assume  the  direct  responsibility  of  the  work,  the  question 
of  whether  it  is  under  the  state  department  ol  agriculture  or  the  college  or  experiment 
station  hri  niiii  s  a  minor  one.  Nevertheles*,  it  is  my  belief,  foundea  on  a  fairly  cloee 
observation  of  the  situation,  that  belter  results  will  be  achieved,  on  the  average, 
where  the  institutes  are  controlled  by  the  state  departments,  boards  of  afijiculture, 
or  commissiMiiers  of  agriculture,  than  where  the  control  is  in  other  hanas,  for  the 
reason  that  they  are  then  generally  in  cio«^er  luuch  with  ihe  farmers  aud  their  con- 
ditions. This  supposes,  of  course,  a  fairly  strong  and  representative  department  of 
agriculture  in  tlie  State  or  Province,  one  Inat  has  the  <  onudence  of  the  farmirii,'  f  nn- 
munily.  In  auy  event,  I  am  disposed  to  believe  that  best  results  aro  obtained, 
on  the  whole,  where  the  appointing  power  is  outside  of  the  officers  of  the  government 
who  are  elected  by  the  vote  of  the  pcoj.le  at  the  state  elections.  I-el  the  appointing 
body  be  as  representative  of  the  agncultural  community  as  possible,  but  in  particular 
be  sure  that  the  office  of  dizecUv  of  farmem*  institutes,  whether  caUed  by  that  nnme 
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or  some  other,  is  cntirelv  divorced  from  partisan  politics  and  kept  out  of  the  handa 
of  the  professional  ofRcenolder.  To  make  that  office  a  reward  for  holding  the  fanner 
vote  in  lino  is  one  sure  way  to  cripple  the  work  and  retard  its  development. 

On  tho  practical  features  of  the  institutes  themselves  I  have  little  comment  to 
make.  I  am  a  strong  believer  in  (IcmonHtriiiion  work  and  think  that  it  has  been  too 
much  neglected  by  our  fanners'  institute  mana^rs  in  general.  The  speaker  who 
usee  dome  form  of  this  sort  of  illustration,  even  if  it  be  only  the  chart  or  blackboard, 
usually  scores  a  ino.si  di^iiiu  L  hit  in  the  way  of  a\sakt'iuiiK  and  holdintj  the  attention 
of  hia  audience,  than  doc>s  he  who  depends  upon  the  spoken  word  alone.  The  dem* 
omtnitions,  where  given,  should  be  of  a  simple  nature,  mich  that  the  audience  can 
readily  see  and  comprehend  what  is  being  done.  T.<jng  and  ooni^^lex  operations, 
where  the  audience  10  carried  through  many  successive  steps  oi  detail  work,  become 
and  tend  to  divert  the  mind  from  the  question  under  consideration .  Here, 
an  elsewhere,  prac  tu  e  is  a  great  aid  in  niukiiiji?  the  demonstration  efferfive,  and  what 
appears  at  first  to  be  absolutely  undemonstrablo^may,  with  attention  and  experiment, 
hie  found  to  be  the  very  thing  where  an  interesting  demonstration  is  possible. 

T!ie  Ma^'^aehu.-'etta  state  board  held  a  demonstration  meetinj^  tho  first  week  of  the 
current  mouth  at  which  demoustralious  were  given  of  how  to  produce  and  put  up 
certified  and  steamer  milk,  of  the  best  methods  of  selecting  apples  for  exhibition, 
and  the  i)r(  jm  r  methods  of  judging  fruit  and  box  packing,  and  (ji  the  bet^i  methods  of 
selecting,  breeding,  and  judging  com.  This  program  was  one  of  the  best,  and  I 
fliink  it  safe  to  say,  the  best  ever  arranged  for  a  meeting  in  that  State,  as  it  took  up 
the  three  topics  that  are  now  foremost  in  the  minds  of  the  farmers — milk,  ai)ph  8,  and 
com — and  presented  them  in  an  absolutely  new  way.  The  meetins  was  a  great 
success,  both  from  the  standpoint  of  the  interest  awakened  and  liie  attenmnre 
ohfuined,  anil  from  that  of  ihe  aciiial  in^tnietion  given.  We  were  fortunate  enouyh 
to  be  able  to  put  out  absolutely  new  work  on  the  lines  which  our  farmers  were  most 
generally  discussing,  and  the  rssult  was  an  instant  appreciation  and  enthusiasm.  I. 
mention  thisnieetin.f^,  not  heraxiHe  it  is  in  any  way  peculiar  to Massachusett.'",  or  herauso 
it  in  a  new  metlKxl  (»r  the  subjects  new  to  the  country  at  laige,  but  becau^  it  forms, 
an  excellent  illustration  of  wliat  I  believe  to  be  the  prime  reqiusite  to  success  in 
institute  work.  Tliat  is  giving  the  people  tlie  subjects  that  mogt  intere.'^t  them,  and 
which  are  ui  the  same  tin>e  strictly  ^rieullural  or  pertaining  thereto,  and  giving  them 
in  such  a  way  as  to  combine  to  the  highest  degree  tne  awakening  of  interest,  cunosity, 
if  you  will,  and  the  giving  of  practical  instruction. 

There  are  other  matters  worihy  of  con,sideration.  Now,  there  is  the  question  of  • 
good  loads  being  brought  out  at  present,  in  which  Massachusetts  is  probably  the 
pioneer.  That  f^tate  haf  oxpend»'(I  in  the  last  ten  or  twelve  years  between  «even  and 
ten  millions  oi  doUurs,  antl  is  goin^^  aliead  from  one  end  of  the  State  to  the  other  con- 
tinuously, from  the  coast  to  the  \s  est  line  and  along  the  »hore.  Good  roads  is  eome> 
thing  that  should  be  taken  up,  for  farmers  are  the  principal  users  of  roads,  and  the 
better  the  roads  the  better  the  condition  of  the  country. 

Now,  there  is  another  problem,  the  insect  problem,  and  it  is  a  very  serious  matter 
in  Mas-Hi  busetls.  It  i:-«  periour*  anywhere.  We  have  the  San  Jo>«''  Fcnle;  we  have 
the  gip>v  uiul  the  brown-tail  moth;  we  have  the  codling  mulh;  and  all  those  other 
things  that  destroy  the  apple  <Top.  The  gipsy  ftnd  brown-tail  moth  have  been  in 
Ma.''?»achuselts  for  the  last  thirty  yearo,  and  it  has  cost  the  State  to-day,  including 
what  the  ^late,  muuicipalities,  and  individuals  pay,  about  one  million  dollars  a  year. 
Under  the  game  protection  laws  of  Ma-ssiichusetts  the  deer  are  becoming  a  serious  nui- 
Kince.  Thoee  problems  ought  to  be  studied,  and  studied  carefully,  and  if  you  can 
meet  them  when  they  first  come  here  it  is  the  thing  to  do.  Such  probk  nss  ought  to 
be  brought  before  tho  farmers. 

Industrial  education  has  probably  interested  Massachusetts  people  more  than  it  has 
some  other  people,  because  it  is  a  great  manufacturing  State.  This,  of  course,  i.s  not 
carried  on  in  any  way  by  the  agricultural  colleges.  We  are  starting  out  there  by 
having  an  educational  industrial  commission  and  it  is  putting  these  schools  in  the 
larger  cities. 

I  n  concluflionj  I  would  say  to  you  to  keep  your  institutes  separate  from  other  forms 
of  agricultural  instruction  as  far  as  possible.  Make  them  a  distinct  and  separate 
educational  factor,  ratiier  than  a  sideshow  to  some  other  form  of  agricultural  educa- 
tion or  some  other  department  of  the  Gox  eminent.  By  so  doing  you  will  pla( c  them 
upon  their  own  feet  and  insure  their  standing  alone j  you  will  pkce  them  where  they 
must  sink  or  swim  on  their  own  merits,  and  you  will  force  them  into  a  prominence, 
where,  if  they  are  successful,  as  (liey  surely  must  be,  they  will  attract  more  attention 
from  the  lawmaking  bodies  than  if  they  are  subordinate  agencies,  and  so  receive  greater 
■upport,  both  financial  and  otherwise.  If  paaaibld,  see  that  a  sepaiate  appropriatioii 
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ia  made  by  the  state  l^islatures  for  the  farmers'  in8titut<».  Make  them  a  departmeat 
by  themselves  and  you  will  force  them  to  take  the  poiition  that  nghtfully  boloogs  to 
them  in  the  eyes  of  the  lawmakers  and  the  public  in  general. 

Tho  president's  report  waw  referred  to  ib«>  ronimittee  on  president addres«<  ronaist- 
ing  of  D.  P.  Witter,  of  New  York;  O.  M.  Olson,  of  Washington;  and  L.  A.  Merrill,  of 
Utah.   (Seep.  48.) 

The  five>iiiiikttte  lefKirts  fitini  the  seveial  States,  Tenitoriee,  and  Frovliioea  wm«  then 
presented.  (See  p.  46.) 

George  A.  Putnam,  of  Toranto,  Caoaida,  chairman  of  the  eoounittee,  pioeented  the 
fdlowing  report: 

BWPOBT  OF  OOKHmn   ON   INSTITUCT  OEOAIUZATION  AOD 

MBTHOOB. 

"Farmers'  institutes, "  as  generally  understood,  indude  all  meetings  ol  fermen  at 

which  addresses  on  agricultural  tnpir««.  cxrhanijp  of  farm  experience?',  or  demonstra- 
tions ou  agricultural  matters  form  the  basis  of  instruction— fron»  the  exchange  of 
opinions  and  experiencee  of  farmers  across  the  line  foice  to  a  conference  of  practical 
and  scientific  men  upon  matters  of  prominence  and  importance  ii>  the  ai^nrultural 
world.  There  are  about  as  many  melhoda  of  work  and  systems  of  or^aiiizatiun  as  we 
have  States  and  Provinces  represented  in  this  international  association.  While  maiiy 
of  these  have  features  of  .similarity  in  their  roiruhitions,  detftils  mnrt  be  worked  out  in 
accordance  with  varying  agricultural  praetice  and  poeaibilitios  as  well  as  the  nature  of 
the  people  among  whom  we  have  to  irork.  It  would  be  anprofitabU>  to  attempt  to 
review  the  rules  and  regulations  governing  institute  work  in  different  localities. 
Information  regarding  dim»rent  methods  of  organization  can  be  had  from  tho  secretary, 
who  has  published  for  our  benefit  a  clear  statement  as  to  the  different  kinds  of  organi- 
zation. The  time  can  he«<t  be  occupied  upon  this  occasion  in  enumerating  some  of 
the  essentials  in  eucce^^fui  institute  work,  rather  than  setting  forth  various  methods 
of  organization.  The  methods  by  which  these  essentials  can  bo  attained  must  be 
worked  out  in  the  light  of  a  knowle<lge  of  the  people  and  the  conditions  to  be  dealt 
with.  Among  tho  essentials  to  success  may  bo  mentioned  the  following: 
Definite  and  constant  source  of  revenue . — It  is  to  be  regretted  that  in  a  few  States 
•  and  Provinces  there  is  no  assurance  that  the  institute  work  will  be  liberally  supported 
from  year  to  year,  and  in  some  localities  the  institute  work  is  hampered  by  thistincer- 
taintv.  Sometimes  a  decrease  of  availahle  funds  as  compared  with  presdous  years  is 
found.  It  is  believed  that  no  monev  voted  by  legislatures  tells  more  in  the  real  ad- 
vancement of  the  country,  both  socially  and  financiallv,  than  that  devoted  to  institute 
work.  For  the  niosi  j)art,  the  expcuuif  nren  are  carefully  planned  and  economically 
administered.  If  it  were  possible  to  intimate  the  additional  returns  to  the  fanners  on 
account  of  the  introduction  of  improved  methods  as  a  reimlt  of  institute  lectures  and 
literature,  it  would  no  doubt  be  shown  that  the  comparatively  .small  amount  expended 
in  this  line  of  agricultural  education  had  been  returned  to  the  fanners  and  country 
many4bld. 

AsKislanir/fom  local  sourcs  -  If  {teople  receive  something  for  nothing,  thf -  -  t^^ne- 
fited  do  nut  usually  appreciate  the  Mcrvico  rendered  so  fully  as  they  would  were  they 
asked  tocontribnte  in  time,  money,  or  influence  in  supportof  the  work  in  hand.  This 
applicH  .spci  inl'y  in  institiite  work.  If  |>e(i])U'  are  ai>Ked  to  contribute  a  small  collee- 
tiou,  subscription^  or  the  free  use  of  a  public  hall  for  the  meeting,  it  is  likely  that  a 
deeper  interest  will  be  taken  by  the  persons  who  are  not  only  partici])ating  in  the 
benefits  btit  who  are  also  contributinsx  to  the  (  .1 

Creation  of  local  intereH. — Endeavor  to  secure  the  cooperation  of  well  and  favorably 
known  local  men  prominent  in  agricultural,  educational,  and  business  circl^.  When 
it  is  known  by  f  li  '  farmers  of  a  community  that  such  an  1    i  h  a  1  i  !  iiu:  aijriculturifit. 

i>rominent  bu»»iijfc«  man,  or  successful  ediicator  ia  in  sympathy  w  iili  the  work  and  is 
ending  his  support  to  tiie  same,  a  general  support  from  the  rank  and  file  of  the  farmers 
can  be  expencfl.  An  effort  should  he  rnaffe  to  impress  upon  the  busincR^  men  that 
success  in  the  fanning  operations  of  the  community  means  increased  trade  lor  them 
and  tends  more  to  the  genedral  proeperity  to  the  community  than  the  success  of  any 
other  one  class. 

Enikting  the  cooperation  of  (he  hoys  and  young  men. — Use  methods  of  work  whw  h  will 
attract  the  attention  and  en  1  ist  t  he  nympathies  and  cooperation  of  the  boys  and  young 
men .  To  attmct  and  hold  the  attention  of  the  1)oy  or  young  man  one  must  be  a  force- 
ful and  pleasing  platform  speaker,  not  only  a  teacher  but  an  entertainer.   It  is  difficult 
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for  the  average  practical  man  (and  we  must  have  practical  men  for  inatitute  work) 
to  appear  before  an  audience  as  an  entertainer.  We  imnrt  endeavnr  to  enlist  the  coop- 
eration of  the  young  j>oo{)le  by  »omo  other  mpana  than  the  eivine  of  attractive  ad- 
dressee. Direct  the  boya  and  young  men  as  to  how  they  may  undertake  certain  experi- 
mmital  work  or  attract  them  by  the  hoMin^  of  demonBtratiofis  or  rachibittoinB.  If  tbey 
can  be  induced  t<>  bring:  to  the  place  of  inci  t  in::  ^  imples  of  prndiice  raised  on  their  own 
Uuam  and  conu^ure  the  aame  with  other  crops  grown  in  the  locality,  it  will^be  both 
imwgaUng  ana  nwtructiyc  and  aa  inspuation  to  mopenyBtematie  and  agtn^mve  work 
in  the  future  If  some  of  the  yoiini»  men  can  he  induced  to  take  part  in  the  disrti*- 
siona  or  in  debates  held  from  time  to  time,  a  good  start  is  made  tovnuti  eniisliu^  them 
aa  active  workers  in  the  inatitute. 

Fmportovee  of  tmall  mretinqs  in  out-of-the-way  pfaoM. — The  tendency  in  modfirn 
methods  is  protMibly  to  centralize  excessively.  When  conventions  or  meetings  are 
lield  in  <!entral  places  it  is  likely,  so  far  as  {wmers*  meetinga  are  concerned,  to  attract 
the  m  n  who  n  ro  nTready  progresBive  and  up-to-date.  The  aim  should  he  rather  to  take 
information  direct  to  the  doors  of  the  men  who  have  not  as  yet  responded  to  the  teach- 
ings of  the  college  and  the  inatitute.  Apparently  the  only  way  to  reach  and  benefit 
the»e  jH»of)le  in  to  go  to  their  very  d<)or>j  and  either  teach  by  word  of  mouth  or  demon- 
strate in  «ome  forceful  manner,  which  can  not  but  be  beneficial  to  the  farmer  were  he 
only  to  apply  such  teaching  to  his  local  conditioiis.  We  must  aim  to  reach  the  man 
who  is  most  in  nee*!  ot  assi.'Jtance. 

Local  orffcmuationg—  These  organizations  should  arrange  for  meetinfin  to  be  held  rec^u- 
laily  throughout  the  gre«iter  portion  of  the  year,  and  to^e  addressed  chiefly  k\  local  « 
men.  If  the  farmen^  of  a  locality  can  he  induced  to  ])lan  for.  and  carry  out,  dchnito 
programs^  bearing  upon  aj^cultural  topicf,  fn>m  month  to  month,  tlie  result  will  be  an 
organiaation  which  will  aasiat  mont  (>ffective!y  in  making  the  meeting  or  meetings  to 
be  addressed  by  r»»pro8entative^»  fr'>m  the  Department  of  Ajfricultuie  a  decided  anc- 
ceas.   Everj'  encouragement  phould  be  giveti  to  local  organizatiotifl. 

G^&n^iningtitule  orgamzaHon. — Aimmg  the  changes  in  inofltute  organizat  ion .  so  far 
as  8om<»of  the  in<Hvidual  States  are  concerned,  is  noted  a  growing  tendency  on  the  part 
of  some  which  have  not  yet  done  so,  to  form  county  or  district  onranizations.  The  • 
desirability  of  such  local  cffganizationa  has  been  reco<j:ni:'ed  by  the  majority  of  the 
States  for  some  time  and  experience  would  indicate  that  this  method  or  something 
corresponding  to  it  is  ess^'ntial  to  the  best  wr>rk.  In  some  localities  it  has  boon  thought 
well  to  make  the  inatitute  dintrictH  pmaller,  thus  making  it  possible  for  the  offieofe  to 
keep  in  closer  touch  with  the  re<|uirement8  and  desires  of  the  different  sections. 

It  is  a  hopeful  sign  of  the  times  in  Hi>e  the  institutes  cooperate  with  high  schools  to  a 
greater  extent  from  year  to  year.  The  holding  of  .«h ort  winter  cuur>ieH  throu^  the 
oooperation  of  the  school  and  the  institute  i.s  becoming  more  and  more  general. 

Sevenl  Statea  haw  fof  the  lint  time  engaged  a  special  man  to  |ii«ceM  die  deputa^ 
tipB  lor  the  pupoae  of  adveitisiqg  and  creating  an  interaat  in  meetiDgB  to  be  held. 

NffW  VBATURBft. 

Much  has  been  accomplished  by  the  old  methods  of  work  and  it  is  not  advisable  to 
abandon  these  bnt  rather  toaupplement  them  with  features  which  have  proven  effective 

in  makiiij-  Tfn'  u  rk  of  the  instil  tife  of  preater  valtie  to  tlie  farmer.  Tn  cnrrcipondence 
with  the  superintendents  of  institutes,  something  has  been  learned  as  to  the  new  fea- 
torea  of  worlr  which  are  provinor  effective;  and  from  a  survey  of  the  situation  it  is  possi- 
ble with  confideure  to  make  definite  recommendations  :i]oii</  u  few  lines. 

Among  the  new  features  of  work  which  have  been  suthcicntlv  well  tried  to  insure 
their  practicability  in  a  number  of  Statee  and  Provinces  may  oe  mentioned  the  fol- 
lowing. 

Fantiers'  clubs. — Several  Statea  of  the  Union  and  two  or  three  of  the  Provinces  have 
alreadv  proven  to  their  own  8ati.«faction  that  most  effe<Uive  work  can  be  done  by  and 
tibroupn  l<"K'al  eluhn.    The  nunil)er  of  (lie-  '-  "pj-anizationM  ha^  increa.'^ed  durint;  the  past  • 
year, and,  jud^in^  by  the enlhutjiasm  with  which  wuperintendent.s  ^^pcak  oi  tlie  work, 
'  thematest  activity  in  this  department  of  institute  work  may  \n  expected. 

ThfTf  1:^  little  hoj)e  for  the  in^liliite  of  the  future,  or  for  agricultural  education,  unle^« 
we  can  induce  the  farmers  in  ea^  h  locality  to  form  themselves  intosfwit  t  ies  for  the  dis- 
cussion of  the  needs  of  the  Ux^ality  and  through  which  an  application  of  underlying 
principles  to  the  conditions  met  with  can  bent  l>e.  made,  .\fter  all,  the  theories,  scien- 
tific facts,  and  results  of  experimental  work  at*  taught  at  our  colleges  and  experiment 
stationa  and  through  the  institute  must  be  applied  hy  the  practical  fanner  upon 
his  own  farm  if  the  desired  results  are  to  be  attained.  W'l'  lay  preat  ptre!>3  upon  the 
opinions  and  statements  and  teachlnga  of  the  practical  farmer  who  make:)  a  btudy  of 

[Bull.  825] 


Digitized  by  Google 


12 

the  af^cultural  literaturo,  which  is  now  distributed  in  such  Iftrge  quantitiei,  9b  well 
SB  the  standard  works  on  agriculture  and  tlic 

Judging  c/omm. — Short  couxaee  in  stuck  and  seed  judg^ing  are  bccomip^  more  aiid 
more  prominent,  and  the  States  and  Provinceii  are  recognizing  the  posribihtiea  in  thii 
line  of  work.  It  is  a  uieany  wluToby  the  farmer  and  hi?*  sons  can  oe  mopt  effect iv(>ly 
taught  aa  to  the  daaiiable  types  of  various  clamwHi  of  farm  stock,  the  esseotiaU  of  good 
eeed,  tiie  importance  of  soil  inciiatiit«,  etc.  It  affordsftnopportonityforpointinf^outthe 
dcff'ctrt  of  the  stock  of  the  community  as  well  as  an  opportunity  for  advisini,'  a-  to  how 
the  stock  may  bct^t  be  improved.  By  having  a  few  desirable  tvpes  of  animalu  at  the 
jud|dng  classes,  imprenive  Iraeons  can  be  given  in  selection  «nd  nreedin^. 

Display  of  (ufriruUxini!  ),rnf!uct.<t  anri  vonuivft  nark. — WTiother  thi;^  lino  of  W<nlc  ia 
taken  up  at  au  institute  meeting,  a  meeting  of  the  local  club,  or  at  the  time  of  the  fall 
exhibition,  ia  o(  little  consequence,  so  long  as  the  exhibit  is  used  as  a  means  whereby 
ti^e  fanners  will  ho  n'won  practical  demonstration'"  which  will  he  Iji  them  in  iinpr  viiie 
«  fhe  stock,  grain,  roots,  or  whatever  it  may  bo  that  is  exhibited.  When  these  exiiibiis 
(tf  lurm  products  are  supplemented  by  an  exhibit  of  women's  work,  die  value  and 
interef>t  i  -  increased. 

AdthtionaL  promising  features. — Special  seeeiona  of  a  week's  duiution^  farmen' 
week;  the  institute  train,  especially  when  tiie  train  stops  at  one  place  for  a  whole  or 
half  day;  domestic  science  «'h(X)l^^  of  one  week'.^  duration:  inuu.stri.il  tn«tf»  among 
boys  and  girb;  lectures  at  high  schools;  good  farms  competitions;  grain  institutes; 
press  bureaus — are  prominent  m  the  institute  work  of  the  past  season.  It  would  be 
unwise  to  enluiTje  upon  the?-e,  a.';  the  jinpens  and  diticussions  announced  for  this  con* 
'  vention  will  deal  more  or  lc»s  fully  wiih  many  of  these  features. 

There  is  a  growing  tendency  on  the  part  of  tkose  who  have  the  direction  of  the  insti- 
tute  work  to  limit  the  work  of  any  one  Hcjwioti  or  any  one  day  to  some  definite  topic. 
It  is  more  profitable  to  deal  exhaustivtiy  with  sontu  une  topic  of  importance  in  the 
locality  than  to  deal  in  a  very  superficial  manner  with  seveml  topics. 

The  value  of  the  puccessful  practical  farmer  a.^  an  institute  worker  i.t  fully  appre- 
ciated by  the  majority  of  superintendents.  They  are  coming  more  and  more  to 
realise  the  fact,  however,  that  the  practii*al  farmer  muxt  not  rely  solely  upon  practical 
experience  in  institute  work.  He  mu.^t  he  a  .•student  and  obserA'er,  and  must  have  at 
hand  the  results  ot  agricultural  practice  and  investigation  upon  those  subiects  fcwr 
which  he  is  announced.  The  combination  of  the  practical  and  the  scieQafic  will 
make  for  the  j^reate-^t  Htiecess  in  institute  work. 

An  increased  appreciation  is  shown  by  tuperintendent-s  of  in.-<titute.-«  and  practical 
iarmers  of  the  services  of  experiment  station  and  agricultural  c  olle^re  nM>n.  So  far  as 
these  men  can  spare  time  from  their  college  and  station  duties  to  attend  meetings  of 
fanners  or  to  visit  farms  and  farmers,  it  is  well  for  them  to  do  so,  not  only  that  tney 
may  impart  information  of  value  to  the  practical  farmer,  but  that  they  themselves 
may  become  more  familiar  with  the  needs  of  the  farm  and  view  the  work  of  the  col- 
lege  and  the  station  from  the  standpoint  of  the  practical  farmer.  Might  it  not  be  well 
for  the  ( ()!le<;e  and  station  men  to  so  arrange  their  elates  and  experimental  work  that 
thev  will  have  more  time  for  obHervation  and  consultation  work? 

'fhere  is  a  growing  tendency  to  bring  the  institute  and  the  college  and  experiment 
station  into  closer  union.  In  a  great  many  cases  tlie  otlicials  of  the  collide  or  the 
station  direct  ^le  work  of  the  institute.  However  this  may  be  done,  tho  superintend- 
ent of  the  institutes  should  keep  himself  well  posted  as  to  the  work  of  the  college  and 
the  experiment  station;  and  itiis  work  should,  ho  far  as  possible.  fi)rm  a  ha.-in  for 
instruction  work  throughout  the  institutes.  The  work  of  tne  collie  and  the  station 
should  be  applied  through  the  institute  to  the  varying  conditicuis  lotmd  in  the  insti- 
tute work  of  the  state  or  province  concerned . 

(Signed)        Geo.  A.  Putnam, 
J.  D.  TwaLBT, 

J.  H.  CONNELL, 

CmnmiUee, 

D1BGIT8SION. 

Franklin  Dye,  of  New  Jersey,  em{)lm.«»ized  the  need  of  agricultural  education.  e>!pe- 
cially  that  looking  to  the  building  up  of  tho  exhausted  soils,  lie  stated  thai  an 
increase  of  60  per  cent  in  agricultural  returns  had  thus  been  gained  io  New  Jetsey 
during  the  past  nine  yean.  The  benefits  to  be  derived  by  enlisting  the  support  of 

the  preachers  and  ministers  was  also  brought  out. 

(\  .\  Tolo.  of  Arkansas,  described  the  oiipanization  and  metho^l-  nf  work  i?i  his  State, 
and  repuritnl  having  farmers'  educational  and  cooperative  unions  in  73  of  the  75  coun- 
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ties  in  the  State.  Tho  need  of  hokUng  iuatitutes  in  tho  country  away  from  the  rail- 
roads  wu  emphasized. 
B.  A.  Pearson,  o!  Nev  Yodt,  bfiofly  dMcriM  the  method  of  epportioning  inoti- 

tutos  in  New  York. 

G.  A.  Putnam,  of  OnUirio,  and  Val  Koyser,  of  NcbnuHka,  emphasised  Uie  neceseity 
of  conducting  farmers'  institutt^a  through  local  organizations. 

Andrew  Elliott,  of  Ontario,  brou^t  out  the  need  of  fanners  helping  themselves. 

A.  W.  Stewart,  of  Floride,  and  W.  L.  Amoss,  of  Uerylend,  outlined  the  methods  of 
work  in  their  States.  < 

Sn^ninnn  Jnboson,  of  Oluo,  indonod  holding  meetings  for  men  and  women  jointly 
in  eni:il i  tcwn.'^. 

D.  r.  Wilier,  of  New  York,  and  F.  S.  Cooley,  of  Montana,  remarked  on  tho  clotio 
rehtfon  hetwecni  the  farmer  and  the  busiiMBB  man  of  the  village,  and  the  need  of 
.  coopemtion  between  them  in  institute  enterprise. 

Mr.  Hamilton  emphasiMd  the  need  of  thorough  and  definite  oiganisation  for  all 

lines  of  ini^tituto  work. 
On  motion  the  aesociatiuu  u>uk  a  rece%<  uulii  8  p.  m. 

ESysNiNo  Session,  Monbat,  AtrousT  16,  1909. 

The  Gonventioo  was  called  to  order  at  8  p.  m.,  and  reports  of  the  standing  com- 
mittees were  continued.  In  the  absence  of  the  chairman,  T.  A.  HovecBtad»  Fargo, 
N.  Dak.,  read  the  following  report: 

BSPOBT  OF  OOHMllTJSB  ON  ZN8TITUTB  ZA0TUBBB8. 

Your  committee  submits  ^e  fottowincr  recommen^tkuiB: 

(1)  Tliat  only  those  he  employrd  i\.-<  irrturcrs  whoso  duumcter  and  poiMnality  are 
liuch  as  to  command  the  respect  of  the  audience. 

(2)  That  for  the  g«i«ral  institute  lectuieis  both  adentiflc  knowlet^  and  |»metical 
ex}>pnrnro  shall  be  required,  and  that  they  be  familiar  wi^  local  conditions  and 
reouirements. 

(3)  That  apodal  lecturea  be  only  those  of  exceptional  ability  or  having  a  special 

me.'<Hago  on  a  ci  rtain  subject. 

(4)  That  lecturen  be  paid  for  their  services  at  least  eauivaient  to  what  is  paid  in 
colleges  and  univevdtiee  for  work  requiring  talent  and  tninin^  of  the  same  oiw,  and 
that  their  oniployment  be  made  more  permanent,  so  as  to  justify  pemms  in  preparing 

for  this  cl  188  of  work. 

(5)  It  is  recoenised  tlutt  institute  work  is  strictly  educational  in  character.  It  is 
recommended  that  inetitute  lecturers  make  distinct  the  line  of  demarcation  between 

the  institute  and  political  institutions. 
That  lecturers  should  have  character  that  comiuandB  the  respect  of  tho  audiences 

will  not  need  di^  ru  q m.  Th err  are  lecturers  that  have  been  emplnved  who-^o  standing 
in  the  neighborhood  hat*  not  been  of  the  highest  order.  Persons  whone  main  object  is 
to  aell  some  commodity  or  pave  the  way  to  eome  political  ofhce  should  not  be  given 
the  in.stitute  platform.  Skill  in  covering  up  Hucn  object  should  be  regarded  as  an 
objectionable  characteristic  in  the  institute  lecturer. 

In  recommending  that  institute  lecturers  shall  he  in  possession  of  scientific  knowK 
edge  and  practical  experienc  o  it  dors  not  mean  that  they  nerepfiarily  must  have  a 
cofiege  dfcrree.  Neither  is  it  al»solutely  necessary  that  they  shall  ever  have  been 
student.-^  in  a  coUet^e.  The  eomniittee  is  conscious  of  the  fact  that  some  of  the  very 
bent  in.ititute  workers  have  been  those  who  have  not  had  rollej,M>  training  Neither 
is  it  absolutely  necessary  that  a  man  shall  he  a  fanner  during  tho  time  he  is  doing 
institute  work*.  In  case  tho  institute  lecturers  have  these  rec^uirementa  it  matters 
not  where  such  experience  or  knowledp^o  ha.s  hwn  trained.  It  is  believed,  however, 
that  the  future  institute  men  will  be  those  who  have  had  a  college  training  and  have 
learned  from  practical  experience  on  (h»  farm  the  lu  st  luothods  of  farming  for  the 
locality  where  the  institute  is  held.  Thi  ^  should  be  supplemented  by  constant  study 
and  close  observation.  Conditions  vary  lu  different  localities.  Those  who  have  been 
doing  institute  work  are  familiar  with  the  faet  that  while  two  institutes  may  be  held 
only  a  few  miles  apart  the  suggestions  on  methods  of  farming  in  one  need  to  be  very 
diifercnt  from  those  in  the  other  in  order  to  be  in  harmony  with  local  demands.  It  is 
also  found  that  in  the  same  place  conditions  may  be  very  different  one  year  horn 
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what  it  is  in  the  fuooeeding.   One  who  is  a  straager  to  the  changes  in  local  conditiom 

can  not  be  aa  useful  as  one  who  is  thoroughly  familiar  with  them.  Tho  institute 
lecturer,  to  be  a  success,  mu^t  be  very  sensitive  to  the  change  in  environments  so  as 
to  adjust  himself  to  these  conditions.  He  diould  also  be  sensitive  to  the  conditioii  of 
the  audience  during  the  time  he  is  speaking,  and  po  adjust  his  talk  to  eernre  their 
confidence.  A  successful  institute  lecturer  does  not  always  have  inflexible  viewa. 
He  may  have  certain  principles  that  he  adheres  to  frith  great  teDa<  1 1  \ ,  but  he  isalwayi 
willing  to  nv>dify  tho  little  details  to  be  in  harmony  with  local  demands. 

Special  let mrern  will  be  more  in  demand  in  the  future  than  they  have  been  in  the 
past.  These  will  be  largely  employed  because  they  have  given  special  atudy  to  one 
Dranch  of  farming.  At  times  it  may  be  wise  to  (w>oure  a  lecturor  of  acknowledged 
ability  even  if  his  special  subject  is  not  strictly  agricultural. 

It  is  important,  in  order  to  be  a  successful  institute  lecturer,  that  a  man  have  peculiar 
natural  talent  as  well  as  long  training.  His  work  is  always  before  the  pubhV.  lie  is 
subject  to  the  closest  criticism  at  all  times.  A  man  to  be  a  successful  institute  speaker 
for  a  period  of  years  must  have  many  special  qualifications.  In  the  past  it  has  fre- 
quently been  found  that  when  a  person  has  been  in  the  institute  field  until  be  is 
known  to  be  a  success,  colleges,  ptations,  or  private  individuals  offer  him  remuneration 
that  induces  him  to  leave  the  institute  field  for  other  employment  more  remunerative 
and  often  more  pleasant.  This  is  unfortunate  and  the  institute  has  suffered  seriously 
from  this  source.  It  is  believed  that  the  institute  lecturer  requires  ability  of  the 
highest  order  and  in  order  to  attnu  t  men  of  this  tvi)e  wu^en  should  1>h  paid  sufficient 
to  induce  them  to  enter  and  remain  in  the  field,  in  very  many  cases  it  may  be  a  wise 
plan  to  pay  a  higher  price  than  the  institute  lerturem  now  employed  are  really  worth. 
If  high  wages  are  paid  talent  is  ^oin^i  to  mek  the  pri/.e.  Thi>  lecturer's  employment 
should  also  be  made  more  j^mauent.  To  be  employed  only  lor  a  iew  weeks  of  the 
year  and  then  to  leave  the  infftitute  field  tor  other  employment  is  unsatis&ctory .  It 
would  be  wise  to  try  to  raise  the  character  of  the  institute  work  to  aa  hiph  a  plane  as 
possible.  It  is  believed  that  the  institute  is  one  of  the  most  important  educational 
fields  of  to-day,  and  it  i«  to  be  hoped  that  men  of  ability  and  talent  will  be  flecured  to 
help  make  it     institution  commanding  the  hj^xert  reipect. 

Respectfully  submitted. 

£.  R.  Lloyd, 

T.  A.  HOVERSTAD, 

B.  Walk£b  McKasM, 

K.  L.  Butterfield,  of  AmhcMt,  Hmb.*  chaiiman  of  the  oomniittee»  read  the  follow- 
ing report: 

BSFOBT  OF  OOmUTTKB  ON  COOPERATION  WITH  OIBNN  XDTOA- 

TZONAL  AaBHGZBB. 

Your  committee  desires  to  present  a  report  dealing  briefly  with  the  special  subject 
nf  ennperatinn  with  other  agencies  engaged  in  disseminating  agricultural  information, 
or  in  popularising  urgicultural  education,  confining  the  disctisrion  to  those  agencies 
which  are  supported  chiefly  bv  the  state. 

As  a  practical  matter  this  subject  will  resolve  itself  into  two  questions;  first,  that  of 
utilizing  farmers'  in.Mtitutes  in  some  general  svstem  of  agricultural  college  extension, 
and  second,  cooperation  between  a  system  of  tarmrrs'  instiluti  s  manapf-d  by  the  state 
board  of  agrirulture,  or  some  scmipublic  agency,  on  the  one  hand,  and  on  the  other 
hand  the  agricultural  college,  which  presumably  is  doing  more  or  less  extuuion  woiIe. 
The  distinction  just  made  is  of  considerable  important  e  to  the  future  of  farmers' 
institute  work.  \N  e  mn!"!  think  of  the  farmers'  iustitute  both  aa  a  particular  method 
or  mode  of  reaching  the  people  and  as  a  general  system  of  eduntional  endeavor. 

Cooperation  mth  extension  schemes .  -  l>«'t  us  first  discuss  the  place  which  the  farmers* 
institute  is  likely  to  fill  in  the  general  scheme  of  agricultiual  college  extension. 
Roughly  s|)eaking,  three  main  lines  of  work  will  be  carried  on  by  the  eztemdon 
department  of  an  aLrricultural  (^ollt-ee: 

(1)  Formal  instruction,  more  or  leas  thoroughly  organized  through  reading  courses, 
lecture  correepoodence  couiaes,  movable  ednoola,  etc 

(2)  More  or  less  informal  or  desultory  instruction,  carried  oti  ihmncrh  a  annus  public 
meetings  or  conventions,  of  which  the  farmers'  institute  is  one,  miscellaneous  itinerant 
lectures,  the  printing  of  varioue  kinds  of  literature,  and  the  devdopment  of  variona 
object  lessons. 

(3)  The  work  of  oiganizing  or  fe^ierating  different  agencies  for  agricultural  advance- 
ment is  one  which  may  very  properly  belieaded  by  ttie  extenaioo  d^jtaitment  of  the 

agricultural  college. 

(Bull.  2291 


Digitized  by  Google 


15 


Even  in  this  rough  outline  many  forms  of  organized  extension  work  are  to  be  seen. 

The  farmers'  institute  ia  likely  to  be  Himply  oiu'  of  many  other  wayn  of  reaching  the 
Uimer.  We  think  it  is  important  Uutt  this  fact  shaU  be  reoQgQiz«Hi.  We  are  just  at 
the  opening  of  a  great  era  of  popular  aducatimi  in  agrictiltnre  and  country  life.  The 

institute  has  rendered  noble  service,  and  yet  wo  ought  to  recognize  frankly  that  a 
score  of  other  forms  of  work  may  be  equally  as  valuable  as  the  famexs'  institute. 
Having  said  this  modi  we  wish  to  say  with  equal  emphasis  that*in  our  judgment 

the  farmers'  in^stitute  as  it  in  commonly  known  and  understood  will  always  be  one  of 
the  most  powerful  means  of  reaching  the  masses  of  the  farmers.  We  can  not  conceive 
of  any  well-oiigianiaed  svstem  of  extension  teaching  which  does  not  include,  or  iriiidi 
is  not  at  least  allied  with,  a  Tniir>'  or  less  systematic  form  of  t)uhlic  mooting,  and  whidl, 
whether  or  not  called  bv  the  name  "farmers'  institute,  "  follows  in  its  plan,  puipoie, 
and  atmosphere  the  traaitional  farmen*  institute  scheme. 

It  is  not  the  intention  of  the  coniiniftee  to  outline  the  precise  relationship  between 
this  particular  kind  of  meeting  and  the  many  other  devices  and  plans  which  extension 
work  will  develop  in  the  coming  years.  But  we  do  say  emphatically  that  the  faaniMB* 
institute,  as  we  know  it,  must  be  recc^ized  in  the  future  as  it  has  been  in  the  patt,  as 
a  large  fa(  ti)r  in  the  development  of  ^ucation  in  agriculture  and  country  life. 

Yet  a  cun.sideration  that  must  necessarily  come  to  the  ttoiki  in  the  immediate  future 
in  those  collcj:;^?^  wiiich  have  managed  farmers'  institutes,  and  whi<'h  at  ilio  same  time 
are  de\  eloping  other  forma  of  extension  work,  will  of  course  be  the  rehit  ionship  between 
the  old  institute  scheme  and  the  n<>w  oxtension  work.  Some  of  this  extension  work 
is  being  managed  by  departments  of  agriciilt  iiral  education  and  V>y  experiment  stations, 
and  is  developing  in  all  sorts  of  miscellaneous  ways.  Eventually  this  work  will  be 
thoroughly  systematized  under  one  general  management  and  known  definitely  as 
agricultural  college  extension  work:  ca'  h  instituti<Mi  must  work  out  its  own  problem  of 
cooperation.    But  coo{>eration  there  must  be. 

Suppose  we  have  a  superintendent  of  fannen'  in8titute^',  employed  by  the  agricul- 
tural  college,  whor^c  rhief  function  is  to  manage  a  well-de\ eloped  institute  system. 
Suppfwe  we  have  alongside  of  this  various  forms  of  extension  work  gradually  develop- 
ing. In  MHna  way  or  other  the  administration  of  the  college  must  secure  dote  and 
definite  roopf>ration  between  the.'^e  different  line-  <>f  work. 

in  many  cases  the  superintendent  of  faruiers"  lusiilulos  may  well  become  the  head 
of  the  whole  extension  movement,  and  out  of  the  present  institute  svstem  develop  a 
wide  extension  organization.  In  other  cases  it  may  peem  best  to  reduce  the  amount 
of  institute  work,  and  to  enlarge  more  rapidly  some  other  lines  of  work.  But  whatever 
is  done,  there  must  be  a  clear  understanaing  within  the  college  and  in  the  public  mind 
of  what  is  ^ing  on,  and  of  the  necessity  of  the  cooperation  to  be  secured. 

Cooperation  with  agricultural  colleges. — In  somewhat  less  than  one-third  of  the  States 
of  the  Union,  farmers'  institutes  are  managed  bv  state  boards  of  agriculture,  or  by  some 
voluntary  associations  receiving  state  aid,  and  have  no  organic  connection  wfth  the 
agricultural  college.  In  most  of  these  States  farmers'  institute  work  developed  under 
this  kind  of  miinagement  before  agricultural  colleges  had  done  very  much  to  popularize 
agricultural  education.  The  ear^  boards  of  agriculture  regarded  it  as  one  of  their  chief 
functions  to  disseminate  agricultural  inf<Hination.  Wh^  this  form  of  management 
exists  it  is  clear  that  the  cooperation  needed  is  largely  between  the  fanners'  in.*titute 
system  and  the  agricultural  college  itself.  As  a  matter  of  ^t,  there  is  already  a  great 
deal  of  this  cooperation — in  many  States  close  cooperation-Hmd  very  little  friction 
develops.  The  a^rif  ultural  colleges  furni.'*h  a  gtwHl  many  let'turers  for  farmers'  insti- 
tutes, and  th&  information  collected  by  the  coU«ges  is  always  at  the  disposal  of  the 
fttrmeri'  institute  woticeri.  Your  committee  believes  that  even  closer  cooperation, 
however,  should  be  brought  about  by  mutual  agn-cmont  a."^  to  special  pha-scs  of  work 
that  will  be  developed  through  the  Urmers'  institute  system  and  thoee  which  will  be 
chiefly  cared  for  by  the  agricultural  cdlege  through  its  extentioD-work  department. 
In  general,  it  would  seem  to  be  wise  |>olicy  that  the  farni<  r.^'  institute  system  should 
avoid  what  we  have  called  formal  instruction.  Doubtietss  there  is  other  work  that  in 
the  nature  of  things  can  also  best  be  done  directly  by  the  college  and  by  the  colle^ 
men.  On  the  orhr-r  hand,  the  heard  of  a^jriculture  can  well  ho  the  leader  in  certain 
movements  that  nei-d  the  helping  hand  of  the  State  for  general  direction  and  leader8hi[>. 

The  final  place  of  the  farmert*  truHtutet  and  of  the  institute  system. — In  concluding  this 
part  of  the  report  let  n  jxat  that  the  farinerb*'  institute,  as  a  kind  of  meeting,  a  type  of 
work,  has  in  our  opinion  a  permaueut  place  in  any  adeuuate  system  of  asricultural 
education,  no  matter  whether  it  is  carric«l  on  directly  by  the  agricultural  coUsge  or  by 
the  state  fmard  of  agriculture,  or  similar  agency.  This  is  true  l>e<'au.se  of  the  very 
nature  of  the  farmers'  institute.  It  is  a  public  meeting  in  which  the  farmers  themselves 
participate.  The  speakers  are  men  who  are  thMnselves  restful  farmers,  or  whoare 
in  extremel  y  close  touch  with  successful  ftMrmers.  There  is  ample  room  for  discussioii; 

(BoU.  22ft) 


Digitized  by  Google 


16 

tli«re  ifl  ft  variety  of  topics;  there  ia  interest,  and  there  i»  cnthusuism.  There  is  the 
adveilta<:p  nf  facc-to-facp  work,  the  power  of  the  HDnkpn  word.  The  instil  iiip  is  an  ovent 
toacommuiiit y  if  it  if  prooerly  niana^ed.  It  is  inoroughly  reported  in  tin?  uewhuapers; 
it  draws  a  good  crowd.  It  "stir^  thlnj^  up"  and  ou^t  to  ntfnish,  and  usually  does 
furnish,  inspiration.  The  farmers' institute,  or pomcthinfr  vcr>- much  likeit,  l}u'ri"f<<re, 
can  not  be  aispetiscd  with.  On  the  other  hand,  a  Hystem  oi  ianuers '  instiituK^  ih  rually 
a  matter  of  cod  venience  and  wicdom.  Some  States  have  developed  a  very  thorough- 
going, syptomatic  plan  to  carry  on  farmers'  institutpp  under  t  he  anspiees  of  tlio  ajjricul- 
tural  college;  other  States  have  developed  the  work  iu  a  t  ouiparaiively  unorganized 
fashion;  still  other  States  have  developed  a  farmers'  institute  system  thiou^  the 
hoiird  of  agriculture.  The  present  status,  therefore,  of  farmers'  institute  pyptemf'  i." 
largely  historic.  That  is  to  say,  they  have  developed  out  oi  the  conditions  peculiar  to 
the  different  States.  There  is  no  inherent  reason  why  any  logical  system  or  form  of 
man^^fpment  ia  better  than  another,  or  why  it  should  pendst  indefinitely. 

lies itotutibilHy  for  different  kind*  of  icork. — Your  committee  does  not  propose  to  pro- 

EhcHv  that  the  tide  of  affairs  will  gradually  bring  all  farmers'  institute  work  into  the 
ands  of  the  a^ri<  iiltural  colleges;  nor  do  we  propoj^e  to  lay  down  the  propo«itifm  that 
we  think  that  is  what  ought  to  oe  done.  It  seems  to  us  that  this  is  a  minor  matter.  In 
aome  States  this  is  surely  going  to  be  the  result;  in  other  States  it  will  take  a  long  time 
for  it  to  come  about,  even  if  it  ever  does,  and  tind(m{)fed!y  in  some  States  it  is  wholly 
undesirable  that  it  should  come  about.  As  we  have  just  said,  we  regard  this  as  wholly 
a  minor  matter.  There  is,  however,  in  our  judgment,  a  thoroughly  fundamental  con- 
aideration  n(»t  to  he  overlooked  in  this  work  of  cooperation  between  farmers'  institute 
systems  and  the  agricultural  college.  In  order  to  make  this  clear,  your  committee 
lays  down  the  followins;  general  profKjsitions: 

(1)  The  college  is  primarily  an  educational  institution.  Its  design  is  to  serve  as  an 
organ  of  knowle<lge.  Its  task,  therefore,  is  to  discover  new  truths,  and  to  disseminate 
known  truths.  It  discovers  new  knowledge  and  makes  new  applicatious  of  knowledge 
through  the  experiment  station,  it  diseeminates  knowledge  partly  through  its  means 
of  reaching  students  who  come  to  it  for  a  residence  of  a  greater  or  shorter  term,  and 
part  I\  hy  sowing  broadcast  among  the  people  at  hin^e  those  f^rains  of  truth  that  promise 
most  for  the  development  of  a  good  harvest  of  agricultural  progress. 

(2)  It  therefore  becomes  the  ftmrtion  of  the  college  to  teach  farmers,  as  well  as  to 
tearh  the  students  who  eome  to  college.  The  college  could  not  itrn  -rf  this  function 
if  it  wanted  to.  It  must  do  this  aa  a  matter  of  debt  to  the  constituency  which  nip- 
porte  it.  It  must  do  this  as  a  matter  of  public  demand.  It  is  even  a  question  of  oeif- 
protection. 

(3)  Indeed,  the  agricultural  coIIe»e,  simply  because  it  ia  an  educational  institu- 
tioo,  beraune  it  ia  or|;ani««Mi  to  do  educational  work^  and  is  officered  by  men  whose 
interest  [)r('surnal)ly  IS  in  educational  purposes,  will  in  the  long  run  bo  more  efficient 
than  any  other  public  agcncv  in  developing  popular  forms  of  education.  The  fact 
that  other  agencies  have  perhaps  been  more  powerful  doM  not  at  the  present  time 
afford,  in  our  judgment,  a  for<<(  ast  for  the  future.  All  this  is  not  to  say  that  there 
may  not  bo  a  multitude  of  means  of  disseminating  agricultural  inlormation,  or  of 
reaching  the  rural  people,  other  than  those  of  the  l^l^c1lltuIa!  college.  The  greater 
thi-  work  of  tlie  agricultunil  cnllcgc  along  this  line  the  greater  the  scope  and  efficiency 
of  these  other  ai;encics  and  a.'^ot  iations.  But  an  etiicient  agricultural  college  must 
neceflsarily  be  the  most  efficient  organ  of  {)<)pular  agricultural  education,  at  least  in 
HO  far  as  tn'»roughly  onranized,  systematic  instruction  is  concerned. 

(4)  Aa  lc?gi.slatiou  increases,  an  farmers  come  to  demand  more  protection,  tJiere 
will  develop  an  increasing  need  for  what  may  be  called  control,  or  police  work  on 
the  part  of  the  State.  We  already  have  a  good  deal  of  this  sort  of  legislation,  and 
various  boards  and  cuuunissions  are  designated  by  the  State  to  enforce  these  rulos. 
The  Stale  is  also  inclined  to  head  large  movements  for  the  development  of  the  agri- 
cultural industrv.  So  we  find  an  increasing  need  for  some  thoroughly  onrnni/.ed 
public  agency  which  whall  <  >\  i  r  the  ground  just  referred  to.  It  seems  to  your  commit- 
tee that  this  type  of  work  is  not  ihc  type  that  oi^^ht  to  be  done  by  the  agricultuial 
college,  hut  that  it  is  primarily  ilie  work  of  a  state  department  of  agriculture,  or  of  a 
state  board  of  a^^riculiure.  It  would  rucni  dear,  therefore,  that  the  highest  form  of 
( ooiM  Tatiori  lictwi  cn  the  different  institutions  iutorcsto<l  in  farmers'  institute  work 
will  li'>  the  (l<  \ i  lM|nnent  of  the  educational  work  chiclly  l>v  the  college,  and  the 
public  service  and  police  work  by  the  state  department  oi  agru  ullure. 

Respectfully  submitted. 

KrKYON  L.  BUTTERnSU>» 
liEO.  McKeBROW, 

Gbo.  C.  Crkxlman, 

C'ommUUe, 
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Discussion. 

L.  E.  Elliott,  of  Idaho,  spoke  of  the  importaiice  of  homc-lifc  cilucation     a  funda- 
mental  agency,  and  also  empbaaij^  the  n«ed  of  education  in  building  up  the  ooil. 
In  the  ftbaeoce  of  the  chairman,  L.  R.  Taft  read  the  following  report: 

BBPOBT  OF  OOMKITTBB  ON  XDVABLB  BGHOOLS  OF  AOBIOUXVUBB. 

The  variouB  reporke  of  the  atanding  committee  on  movable  schoolfl  of  a^culture, 

an  presented  at  the  annual  meetinw  of  thi^?  n.'V'wiation  during  tlio  la.st  four  yi-.ir^.  have 
dealt  with  the  n«»eds.  object*,  and  development  oi  this  branch  of  agricultural  cxteu- 
flitm  work  in  the  I  nited  States  and  Canada  in  a  Vjery  thorough  manner.  The  eecre- 
tan,"  of  th(^  a.->sfK'i:i(ion,  if  ho  did  not  firpt  ptitjjjf^t  it,  was  fhe  firr^t  to  bring  this  work 
to  the  atleutiou  of  the  awociation.  After  looking  into  the  meth<xU  employed  in 
European  countries  in  1905,  he  pteeented  a  paper  on  movable  schools  of  agriculture 
which  brnupht  it  to  the  geneml  notir-c  of  all  interested  in  the  cx(on«i<m  (A  ajrricul- 
tural  knowledge  on  ihi^  continent.  Lone:  iof^iitut*??,  short  courjic.-^,  traveling  dairies, 
and  eeed,  alfalfa,  and  com  trains  had  pav<  d  the  way  for  and  made  a  steppug-atone 
from  the  regular  in^^titllte  to  the  more  thorough,  syHtomatir,  mui  isfivanred  Ht*'p — the 
movable  school  ot  i4;riculture.  The  Department  of  Agriculture  )ui.-'  uiulortakcn  to 
prepare  counea  <A  atudy  for  this  purpose,  and  ha.s  already  issued  hitUetina  giving 
00ur»es  in  choe?e  makinp,  fruit  frrowing,  and  reroal  foods  for  the-ie  ^i<•h(xl]s. 

In  190<5  thiH  mailer  wat*  further  dealt  with  by  an  able  comniitiee,  and  on  their 
recommendation  the  atwociati  i  p  issed  a  resolution  approving  of  the  use  of  such 
schools  and  commondiiip;  the  form  of  orp\ni/.ation  outlined  and  cnurses  of  study  pre- 

§ared  by  the  Depart meul  of  Agriculture .    The  result  was  that  many  States  and 
rovinces  accepted  the  advice  and,  as  far  a^^  the  organi74itioa  in  each  would  pmnik, 
attempted  to  put  into  practice  the  principle  of  this  work. 

We  nave  no  accurate  record  of  tne  advancement  made  in  1907.  but  the  report  for 
1908  shown  that  the  work  of  Mr.  llamilton  in  1905,  and  the  advi<  of  the  standing  com- 
mittee in  1906,  bore  good  fruit.  The  courses  of  study  and  specific  form  of  organization 
recommended  were  not  generally  accepted,  but  the  principle  of  the  movable  f»chf>ol 
movement  was  put  into  praciire  in  many  different  form^  and  under  many  different 
names.  At  the  time  of  the  annual  meeting  in  Waahixu^n  niue  months  a^o,  ten  States 
had  taken  up  th«  work,  and  in  a  more  or  leas  modified  iorm  five  Provmcee  and  ten 
other  States  wr^o  taking  it  ii]).  This  i^s  in  brief  a  BtetMnent  of  the  growth  of  the 
movable  ehool  movement  up  to  the  present  time. 

The  thoroughneflB  wifli  which  the  stuttis  df  the  movement  was  placed  before  you 
ft  year  ago  ren<lered  it  inadvisahle  that  this  featuro  be  tourhefl  upon  this  \  ear  "^'our 
ooDUnittee  have,  therefore,  confined  themselves  to  a  brief  and  very  general  coueid- 
eration  of  the  woik  aa  ft  ia  developing  in  the  country  to-day. 

Movable  schools  of  ajzrii  ultun\  ivs  surh,  exi-^t  in  but  a  lew  StateB  and  Provinces, 
Under  various  other  names  they  are  doing  good  work  in  nearly  every  se<  tion  of 
North  America.  iMtittttiona  known  as  long  institutes,  short  courseain  stock  judging, 
seed  judging,  fruit  crrnwi:!  -  cheese  making,  hut t<  r  ni  ■  k::ii:,  dom^-^t i  i n  <>,  ])oultry 
raising,  and  grain  produc  tion;  seed  specials;  alfalfa  npeciaUj  corn  t*j>ecial8;  farmers' 
institute  achools,  and  many  others  are  canying  advanced  instraction  to  the  rural 
pnpidation  in  all  branrhesot  agriculture  apftirely.  if  not  as  fhorouehly,  as  the  movaVdo 
lu)ols.  Thorough  and  advanced  aericultiirul  instruction  for  the  maximum  number 
that  class  of  the  community  that  na^,  as  it  were,gniduuterl  from  the  reguUv  ineti* 
tute,  is  the  aim  of  the  mnvemenf ,  and  it  is  not  necessary  that  it  be  known  as  a  mov- 
able school  if  thobe  results  are  attained  under  some  other  name.  We,  however,  com- 
mend the  movable  school  ae  at  fint  lftuncbe<l  being  the  best  in  principle,  and  we 
recommend  all  inplittite  worker?  and  neri(  ultural  exteuHion  su|ieriniendents  to 
develop  their  present  organization  in  t«uch  a  way  that  this  work  may,  if  not  imme- 
dil^ly,  at  least  in  the  near  future,  be  taken  up  m  conjunction  with  it. 

Themo.'^t  popular  form  thi?  movement  ha*  taken  is  known  as  the  "  Short  courses  in 
agriculture',"  which  are  put  on  at  tliiferent  platw  in  different  States.  Iowa  and  Colo- 
rado probably  show  the  greatest  development  in  this  direction.  The  fumeie'  insti- 
tute s(  hiMjls  or  fhort  courses  in  Nebraska  are  clos(  ly  r»  lated  to  this  movement,  and 
the  work  uf  the  movable  schools  in  Maryland,  Pennsylvania,  and  Alberta,  and  that  in 
the  county  agri(  ultural  schools  of  Wisconsin  is  achieving  pmctically  the  same  reeulta 
under  somewhat  similar  management. 

Specialization  in  eubject  matter,  thoroughness  oi  leaching  plan,  and  can^ful  com- 
bination of  principle  anil  practice,  applied  in  as  many  ca^*es,  and  reaching  the  largest 
possible  number  of  rural  people,  should  be  the  aim  of  the  institute  or  exten.sion 
department.  If  we  are  to  be  worthy  of  our  trust,  we  inut'l  reach  more  people  than 
the  agricultural  college  does  at  present,  and  we  must  give  them  more  thorough  and 
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definite  information  than  the  old-time  institute.  To  do  this,- the  movable  school  ol 

agriculturo  ha?  come  to  our  aid. 
When  instituting  thlA  work  several  thinfis  should  be  taken  into  consideration— 
The  extent  of  territory  in  charge. — A  smul  State  with  an  agricnltnral  college  near  its 

center  and  good  transportation  facilitii'S  has  less  ii'-f  for  movable  schools  than  a 
laiver  one,  especially  where  transporation  facilities  are  poor.  When  an  agricultural 
college  can  be  reached  at  a  minimnm  cost  it  is  well  that  every  opportunity  and  enconr- 
agemen  t  be  given  st  1 1  <  I  (  n  t  m  to  take  short  courses  at  sudi  institutuina  befoia  it  is  decided 
to  conduct  movable  schools  a  short  distance  away. 

AdyaneemetU  in  agrkultural  knowltdge  on  the  part  of  the  people  to  be  served. — new 
district  containing  a  population  which  does  not  anprecialt^  thoroughly  itj=  nvrn  rendi- 
tion, with  le^d  U>  the  line  of  agriculture  to  be  foliowt'd  can  probably  be  served  be«t 
for  a  abort  lame  by  tibe  regular  institute  or  the  long  institute  where  practical  men  give 
their  experience  on  agrieuhural  questions,  and  where  the  irit' usi  ly  practical  huW  i>f 
the  work  receives  more  attention  than  the  "why"  of  the  methmi?  usea.  On  the  other 
harui.  in  c<inf<tituencie8  where  farmen'  institutes  have  been  in  vogue  for  some  time 
the  leading  fanners  have  imbibed  a  large  rfiare  of  the  information  me  iiustiiutes  have 
to  give,  and  if  progrtMS  is  to  be  made  something  must  be  done  to  give  them  mure 
advanced  and  scientific  information.  It  is  just  here  the  movable  scIkk)!  fits  in.  It 
takes  the  more  practic;!]  part  of  the  agricultural  college  work  tn^jether  with  enoimh 
science  to  make  it  untierstood  and  interesting  to  the  roan  on  the  soil  who  can  not  go  to 
college  and  who  for  possibly  legitimate  reasons  will  not  attend  the  r^ulw  institute. 

The  percentage  of  the  mpulation  now  being  reached  by  the  prenmt  si/strm. — Ever>* 
director  of  extension  work  has  a  i&ir  idea  uf  tlie  percentage  of  men  engaged  in  s^cui- 
ttire  who  are  teached  and  influenced  under  the  present  system  of  instruction  in  his 
State  or  Province.  rTf  nrra!  experience  teaches  that  the  attendance  at  farmers'  insti- 
tute meetings  is  but  a  hinall  perccniage  of  what  it  should  be.  Where  such  is  the  case 
and  where  no  organization  similar  to  the  movable  school  exists  your  committee  strongly 
advise.'^  its  introduction.  The  Hi«n«ute  directors  and  extension  superintendent."  will 
find  that  it  not  only  does  most  \aluablo  work  in  the  districts  where  ii  is  held,  but  it 
incites  the  whole  population  to  a  deeper  regard  for  and  a  keener  appreciation  of  the 
value  of  an  a^cultuial  education.  is  an  indirect  result  but  one  that  should  not 
be  overlooked. 

Coordination  with  or  filing  into  other  work. — ^Many  States  have  very  thoroughly  organ- 
ized extension  departments  in  which  it  would  be  ditficiilt  to  insert  movable  schools. 
Where  county  agricultural  high  schools  exist,  where  short  courses  are  held  in  different 

Carts,  or  where  the  organization  takes  thorough  informat  ion  on  the  lines  of  agriculture 
eine  followed  to  all  parts  of  the  State,  the  movable  school  is  not  so  necessar}'  and 
could  not  so  well  be  made  to  fit  into  the  other  work.  Where  a  complete  organization 
of  this  kind  does  not  exist,  your  committee  suggests  that  the  directors  interest  them- 
selves in  the  holding  of  movable  schools.  We  reel  that  these  will  assist  the  farming 
community  by  giving  its  individual  members  the  opportunity  of  getting  at  first  hand 
thorough,  reliable,  and  complete  instruction  in  the  work  they  are  ioll<»wing. 

Securing  the  staff —The  men  who  do  the  lecturing  and  demonstration  work  should 
be  taken  verv  largely  from  the  agricultural  collese,  exp>eriment  station,  board  or 
department  of  agriculture.  It  is  hardly  neceasarv  tnat  your  committee  im{)re;<t'  upon 
the  directors  the  desirability  of  having  thorou^y  capable  domonstiatora  and  lec- 
tureVB  on  all  subjects  taken  up. 

Cofff.  Krom  inv('j<tigal ionn  made  your  coniniittec  believes  that  the  cost  of  demon- 
stration apparatus  and  the  salary  of  speakers  and  demonstrators  should  be  borne  by 
the  State,  while  the  board  and  travehng  expenses  of  speakers,  rent  of  building,  and 
all  nilier  oxjienses  should  be  mrl  by  iho  dir^trict  <ir  organi/.a! ion  in  charge.  It  would 
be  idle  to  quote  figiu^s  hero  since  tho  different  clatj^t^  held  will  require  such  vastly 
different  apparatus  and  demonstration  material  that  approximate  costs  would  convey 
little  meaning.  A  close  estimate  can,  however,  be  prepared  by  those  in  charge  and 
provision  made  to  meet  all  probable  liabilities.  In  Iowa,  corn  shows  have  been  held 
at  the  time  of  the  counes  and  the  proceeds  from  the  sale  of  the  piiae  cmh,  together 
with  that  from  advertising,  entries*  and  membenhip  fees  comiAetely  covered  all 
expenses. 

In  dosing,  your  committee  indones  the  whole  principle  of  the  movable-school 

movement  as  being  one  that  will  at  a  minimum  cost  carry  to  a  great  mmihor  nf  pt  nplp 
a  s;^'Hiematic,  thorough,  and  definite  knowledge  concerning  the  different  branches  of 
agnculture  follow<>d  in  the  secUons  of  the  continsut  where  it  is  taken  up. 
Respectfully  submitted. 

John  UkacKSN, 
Alva  Aqkb, 
L.  &.  Taft, 
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Discussion. 

L.  R.  Taft,  of  Michigan,  reraarkwl  fhai  (  aoh  State  should  bo  ita  own  jndpp  a«»  rp^arda 
its  movable-dchooi  needs.  Fanneru  who  have  outgrown  or  graduated,  so  to  apeak, 
fiom  ofdinary  inntitutes  diould  find  the  movable  school  profitable.  A  amall  fee 
aboiild  be  diiuged. 

Vil  Keiyaer,  of  Nebfaaka,  described  the  movable  schools  in  hit  State  where  they 
have  provpn  t'>  T>p  n  grrat  furrpfw.  They  require  twenty-fiv  p  Mi^rnors  at  $10  each  in 
order  to  ostablL^h  i  -chool,  and  the  instructorB  in  the  agricultural  college  arc  largely 
used  in  these  inuvabie  schools.  The  college  furnished  charts  and  the  like,  and  the 
Gonimtiiiity  fimijdied  building,  fumituie,  and  materiab  med  in  domoiulmliofi. 

E.  A.  Bunett,  of  Nebiaakft,  brought  out  the  need  of  pioneer  work  and  ordinary 
Institute  work  in  order  to  pave  the  way  for  movable  achools. 

J.  H.  Wori^t,  of  North  Dakof:i,  rPTuarked  on  the  pj^winj*  demand  in  the  Northwest 
for  movable  t«chooIa,  and  called  atteuLiou  tt>  the  practice  in  Holland  <if  having  a  director 
for  each  Province,  to  whom  the  farmers  go  for  advice  and  aasisunce. 

G.  A.  Putnam,  of  Ontario,  atated  that  they  had  conducted  movable  achoola  in  placea 
irfacfe  the  regular  institutes  were  a  failure,  and  the  result  was  excellent  schools,  fol- 
lowed by  renewed  interest  in  the  r^ular  institutes;  and  he  regarded  the  movable 
achools  as  meeting  with  preater  fTircesf  than  any  other  work. 

£.  E.  Kaufman,  of  <  ulifornia,  called  attention  to  the  difficulty  of  obtaining  suitable 
instructors  for  moN'able  Hchools. 

B.  A.  Pearson,  of  New  York,  gave  a  brief  outline  of  the  movableediool  work  in  hla 
State. 

W.  C.  Latta,  of  Indiana,  spoke  of  the  qualifications  of  the  members  of  the  college 
faculty  SIS  innkinr^  fhe  be.'^t  instnictorB  for  movable  schools,  where  some  scientific  as 
well  as  piuclical  kuuwiedgc  is  essential. 

Val  Keyser,  Lincoln,  Nebr.,  chairman,  read  the  fbllowinp  report: 

SBFO&T  OF  OOmaTTBB  ON  BOYS'  ASB  QOLLB*  INSTmJTBB. 

In  answer  to  a  list  of  questions  sent  to  all  the  States  and  Provinces  active  in  this 
association,  forty  replies  were  received.  Of  this  number,  twenty-four  reported  that 
no  boys' and  girk'  institutet^  or  meeting  of  this  kind  had  been  held  as  yet,  though  quite 
a  number  of  the  States  expressed  their  appreciation  of  work  in  agriculture  and  dome^ 
tic  science  for  the  young  people. 

Sixteen  States  have  orgaiiisations  conducting  work  for  the  boys  and  girls  along 
institute  Unas,  but  very  nw  of  these  ofganixationa  are  designated  aa  boys'  and  girlr 
inj^titutew. 

Arkaiuias. — ArkaiJtviij  haa  uivanized  bovs'  and  jfirls'  clubs  to  be  conducted  by  the 
department  of  agricultured  education.  No  specific  appropriation  is  made,  but  the 
work  is  aided  by  the  contingent  funds  of  the  college  of  agriculture,  Univen^ity  of 
Arkaaaaf .  The  boys'  com  clubs  are  K>cal  affairs  handled  by  the  counticjH.  Boys  are 
expected  to  exhibit  at  county,  state,  and  national  fairs.  The  college  will  send  out 
jimeej^    Ace  limit  of  contestants,  20  years.   C.  F.Adams,  dean  and  director. 

/"Vori'da.- -l-'lorida  has  no  sepamte  organizations  for  boys  and  girls  as  institutes.  The 
fannem'  institute  speakers  have  from  time  to  time  addret<a*ed  the  boys  and  girls  of  the 
public  schools,  either  in  the  schtx)!  houses  or  at  separate  meetings  at  the  farmers' 
institutes.    P.  H.  Rolfs,  director. 

lUinoui. — The  greater  part  of  the  work  with  boy.**  and  ^Irh  is  done  through  the  county 
superintendents  of  schools.  We  make  noattempt  to  duect  the  work,  but  encourage  it 
in  every  way  possible.  In  some  counties  the  work  is  effective  smd  valuable.  It 
results  in  carrying  instruction  in  agriculture  and  domesti<'  science  into  tlie  common 
CK!hools,  whicli  is  the  aim.  Contests  are  held  in  connection  with  regular  farmers' 
institutes.  The  state  department  cooperates  with  the  school  myj^em,  which  has  local 
organizations  in  some  counties,  and  holds  county  contests,  but  i;  •  -tut'  4^ w  or  state 
meeting.  The  institute  lecturers  sometimes  address  meetings,  giving  instruction  in 
com  judging.  No  money  is  appropriated  for  this  wofk,  but  it  is  curried  cm  in  connec- 
tion with  county  Inatitutea,  fkank  H.  Hall,  superintendent  fumeia*  institutes. 
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Indiana. — Indiana  holds  boys'  and  girls'  institutcii  as  pari  of  the  farmers'  insti- 
tutes. The  county  chairman  of  institutes  and  the  county  superintendents  usually 
cooperate  in  organiKing  theae  clubs.  The  state  superintendent  only  sugsest^  and 
advises.  Contests  in  the  RTO^iog  and  exhibiting  of  com  and  in  making  and  judging 
bread  and  butter  are  held  the  counties,  but  no  state  meeting.  The  State  has  fifteen 
clubs  and  forty  contest*.  I-ourteen  sessions  of  the  regular  farmcn*'  institutes  were  also 
reported.  Speakers  and  judges  are  sent  whenever  practicable,  and  their  talks  have 
direct  relation  to  the  work  of  thr  chibs.  No  state  appropriation  is  made,  hut  the  work 
is  finaaced  bv  county  farmen'  institute  associations.  One  county  approjuiated 
$1,000.  Excellent  interest  is  numifestcd  and  fine  exhibits  are  diown  at  contests. 
An  effort  i.-^  made  to  hold  nchool  <'lub^*  \\  iili  Mchi>ol  di^lriet.-J  officered  by  memberti,  but 
supervised  by  teachers,  holding  meetings  at  definite  times.  W.  C.  Latta,  superin- 
tendent of  funeiB*  Institntes. 

KanJtas.—KaoMig^  h:i-  hold  no  speriul  institutes  for  boys  and  girls,  but  quite  often 
a  session  of  the  regular  farmers'  institute  is  given  over  to  the  boys  and  girls.  Conteste 
fixr  the  boys  and  ^tls  in  agriculture  and  domestic  science  are  conduced.  Bn\  >4  and 
girls  are  divided  intn  tuo  cUweH  according;  to  aire:  na.-*^  A,  15-21  IllcUiFiA'*  :  t  i  j^,  B, 
10-14  inclusive.  The  superintendent  of  bixmers'  institutes  and  agricultural  exieuMion 
of  the  college  of  af^ricnltiire  expects  to  have  a  man  whose  specuu  duties  are  to  lode 
after  the  work  i  f  ihe  bovs  in  ap-iculture,  and  a  woman  to  have  charge  of  the  work  of 
the  girls  in  domestic  science.  J.  H.  Miller,  superintendent  of  fanners'  institutes. 

Intkigm. — ^In  about  a  doeen  counties  contests  for  boys  and  ft^rlB  were  carried  on. 
The  arrangements  for  this  work  were  all  1  nkr  l  n'T.  r  )<x  thn  firmers'  institute  asso- 
ciation and  county  commissioner  of  schooL^.  Prices  fur  the  bei>i  ten  ears  of  com  or 
peck  of  potatoes  and  for  samples  of  bread,  butter,  and  sewinc  were  offered.  Arrange- 
ments have  been  made  in  a  number  of  counties  to  have  p^eliminar^•  meeting?  of  trie 
boys  who  are  to  enter  the  contest  at  which  special  instruction  in  corii  culture  is  given. 
The  exhibition  of  the  fivoducts  is  diown  in  connection  with  the  county  institutes  and 
the  boat  saraplcf*  are  then  shown  at  the  state  round-up  in.stitutes,  where  pperial  prize.'* 
for  com  are  offered  by  the  IState  Ctirn  Improverti'  Association.  While  no  special 
institutes  for  bovs  and  girls  have  been  held,  at  fully  one  hundred  of  the  fisnners* 
institutes  the  schools  have  been  dismissed  and  the  program  for  the  aftrmnon  and 
evening  seiviious  w»»  arranged  to  be  of  special  interest  to  the  boys  and  girls.  At 
these  meetings  a  special  speaker,  furnished  by  the  commissioner  of  schools,  was 
present  and  t  v  k  part  in  the  jiro.'nim.  At  sidl  other  institutes,  classes  from  the 
nigh  schools  and  from  the  county  normal  HchcHjk  were  in  attendance  and  wore  expected 
to  niraish  a  write  up  of  the  papers  presented  as  a  literary  exercise.  The  topics  related 
to  acriculture,  domestic  science,  and  ili  home.  No  special  appropriation  luus  been 
made  for  this  work,  all  expen.se8  being  naid  out  of  general  institute  funds,  except 
local  exi)enses  and  prizes,  which  are  looked  after  by  the  county  institute  sodeties. 
L.  R.  Taft,  superintendent  of  farmers'  institute-^. 

Minnesota. — The  main  work  done  along  this  line  bos  been  through  boys'  and  girls* 
contct<ts.  The  meetings  held  in  connecuoD  with  this  work  are  ouled  special  seed 
institutes.  The  contest.^  are  tinder  the  supervision  of  the  county  fuporintendents  in 
different  counties.  Lvif-t  year  thirty-one  counties  were  active  in  the  work;  forty-four 
counties  are  now  carryin<;  on  this  work.  One  man  in  employed  by  the  department  of 
farmer^*'  institutes  for  three  months  of  the  year  to  ixo  from  countv  to  county  with  the 
couulv  buperintendcut  tu  visit  schools  and  talk  of  (he  work  to  "be  undertaken.  He 
also  aidre**.^es  gatherings  of  school-teachers  and  school  officers'  meetings.  No  money 
is  appropriated  for  thi^  work.  Prizes  for  contests  come  from  private  subscTiptions. 
Other  work  is  paid  for  from  farmers'  institute  fund. '  The  judges  usually  speak  on 
subjects  pertaining  to  exhibits  at  state  contests  and  general  ii^'ricidtural  education. 
The  age  limit  of  contestanta  is  usually  18,  A.  D,  Wilson,  superintendent  of  farmers' 
institutes. 

.\{ls.nssippi. — In  Mississippi  the  work  is  financed  by  tlie  department  of  farmers' 
institutes.  Various  names  wre  applied  to  these  boys'  and  giils'  organizations.  The 
a|^  limit  for  contestants  is  from  10  to  21.  The  department  of  farmem'  institutes  fur* 
nishes  speakers  and  judges.  Thirty!  wo  counties  have  boy.*^'  corn  clubs  and  a  few  have 
girls'  domestic  science  clubs.  The  aggr^te  membership  of  these  clubs  is,  at  present, 
about  6,000.  The  |?fr1s^  clubs  have  a  membership  of  about  1 ,000.  This  work  is  under 
the  su})ervision  of  the  county  sujicrintendenfs,  who  call  u{)on  the  collc^  faculty  for 
judges  and  lecturers  at  the  contests.  The  best  exhibits  from  county  contests  are  taken 
to  ttie  state  teir.  In  some  of  this  work  in  one  county,  having  a  noys'  com-growing 
club  of  ?>00  in«'inber8,  the  lan:»'st  yii'ld  jmt  ai  re  last  year  was  121  bushels  and  the  aver- 
age of  the  AOO  boys  was  70  per  acre.  The  last  legislature  passed  a  law  establishing 
county  agricultural  high  scobolfl.  Ten  counttes  have  taken  admuitage  ci  this  privi* 
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l^e.  The  institute  department  vimto  these  schoob  and  helps  to  work  out  a  curricu- 
lum for  them  and  holds  a  short  course  in  af^riculture  from  three  to  six  days  at  each  school 
duriiu;  the  year.    E.  R.  Lloyd,  superintendent  of  farmerH'  institiitee. 

N^raaia.—ln  Nebraska  boys'  and  girls'  institutes  have  been  conducted,  beginning 
wiih  the  season  1905-6.  This  work  is  more  commonly  called  "boys'  and  frfrls'  county 
contests  in  agriculture  and  domestic  wieuce."  The  work  ih  HUj)erviM<Hl  jointly  by  the 
state  department  of  public  instructioii  and  the  University  of  l^ebraska  through  the 
department  of  formen*  imtitutes.  The  countv  superintondentB  are,  as  a  rule,  county 
niana^erf*  and  work  laigely  through  the  teachers  of  the  rural  schools,  althoujjh  the 
Bchoou  in  towns  are  alloirod  to  participate.  Bulletins  to  aid  the  boys  and  girls  in 
the  work  are  fumuihed  in  editions  of  from  10,000  to  15,000.  Thirty>three  contests 
v,t  re  lirld  during  the  p-jwi  seiuson,  to  which  Hpcak'  r,~  jinl  jiul«ref*  were  sent  from  the 
ttuiveisity.  The  total  number  of  boys  and  girls  attending  these  contests  was  9,266. 
At  severml  of  the  coatestB  Uiere  was  sueh  a  luige  number  of  exhibits  that  it  mm  ner> 
efwrir\  f.»  8end  two  men  lu  d  t\v>>  women  in  order  io  finish  tlie  judging  in  one  day. 
Duhng  the  present  year  the  buys  are  carrying  on  some  experiments  with  com  such  as; 
The  enr  to  the  row  test;  eoU  fertility  and  rate  of  ptanting.  The  girls  will  eidiibit 
their  Work  in  l  ultiiii:  and  fitting  a])rnn'-- nnrl  sbirtwai'^t-,  A  -'h-irt  I'HurKO  in  aprirulture 
and  dumeslic  science,  lasting  for  uae  week,  is  (tttered  by  the  Hc-hool  of  agriculture  to 
delegates  from  eedi  county  holding  a  contest,  dofing  the  week  of  the  state  meetingB 
of  <  njtmized  agriculture.  Fifty  countien  are  carrying  "-i  fb(>  work  this  H(>n.-nn  Th'^ 
state  board  of  a^culture  and  state  curu  improvers'  at*MK*iation  are  contributiug  to 
the  support  of  this  work  and  a  special  judging  contest  is  arranged  for  hoy%  at  the  state 
fiur.    Val  Keyser,  superintendent  of  farmers  insiit  it  "- 

New  York. — New  York  has  held  a  laige  numl^er  ol  lueetiugs  for  boys  and  girls  in 
tgriculture  and  domestic  sdence.  This  work  has  been  conducted  by  the  state  departs 
ment  i  f  agriculture  and  the  state  college  of  agricultiirf^  :it  r  .rnell  I  iii\  er^ity.  They 
also  ctK»|>erate  with  the  state  department  of  educ  ation,  wimh  department  furnishes 
one  speaker  to  go  with  each  institute  rorpn.  IVincinalH  of  m  hools  and  school  teachers 
are  notified  in  advance  when  the  institutes  will  do  held  in  their  localities.  The 
representative  from  the  8Late  department  uf  e<lucatiuu  and  one  or  two  of  tiie  institute 
apenkan  go  to  the  school  for  the  purpose  of  giving  talks  to  the  children.  These  ad- 
dresses are  often  given  before  the  school  children  while  the  institute  in  being  cnTuincted 
in  another  building.  We  have  no  hgurtM  at  hand  of  muuey  itsed  in  tliis  work.  The 
Uct  is  that  we  are  getting  laige  results  from  very  small  expenditures.  We  believe 
stronglv  in  work  with  and  for  tJhe  chiMr^n  and  we  have  foiu-  or  five  excellent  speakers 
who  discuss  agriculture  from  the  standfKiiut  of  the  young  people.  It.  A.  Pearson, 
commissioner  of  agriculture. 

A^orth  Dnl-ota.  -Thiti  work  in  North  Dakota  is  called  agricultural  contests  for  \)oys 
aiid  girls.  It  ia  cuuducted  under  tiie  direction  of  tiie  state  departmeuL  of  agriculture, 
whic3l  cooperates  with  the  school  system.  County  superintendents  supervise  county 
organizations.  The  nature  of  the  work  is  agriculture  with  a  little  domcBtic  Rcience 
and  domestic  art.  No  state  meetings  are  held,  but  speakers  are  sent  from  the  college 
of  agriculture  to  aid  the  local  meetings.  They  talk  com  possibilities,  varieties  adapted 
to  conditions,  and  cultural  methods;  also  take  up  questions  of  poultry  and  potato 
growing.  The  railroads  furnish  transportation.  Other  expenses  are  borne  by  local 
8ui)erintend<'nt.M.  The  benefits  of  this  work  are  that  the  young  people  are  receiving 
facts  worth  knowing  and  a  higher  appreciatioQ  of  Kunming  as  a  vocation.  T.  A.  Hover- 
stad,  superintendent  fannenr  institutes. 

Oklali'iii.i! . — The  school  of  agriculture  i.s  organizing  the  Oklahoma  boys'  and  girlH* 
agricul  tunil  club.  The  plan  is  to  oiganirie  local  clubs  wherever  posaiblei  and  teachers, 
county  superintendents,  hnna«i*  institute  oflkers,  and  women's  auxiliary  societies 
are  invited  to  coofXTate  in  forming  the.»;e  cIu1).h  and  to  send  the  names  of  all  boya 
and  girls  interested  to  the  school  of  ajpiculture,  Stillwater,  Okia.,  and  to  aixange 
for  a  competitive  exhibit  in  eech  county  in  connection  with  the  next  farmers'  tnstituto. 
County  eu]M  rintendcnts  lake  this  matter  up  with  the  institut*  ■  tfu  ers  and  aunounc«'- 
menls  are  made  as  early  as  possible  of  the  classes  for  which  premiums  will  be  given. 
It  is  euegested  that  eeperate  classes  be  arranged  for  boys  and  girls  of  school  age  and 
for  adults.  The  prizes  covf  r  isl!  the  common  farm  crops  and  ah  many  varieties  of 
each  as  the  fimds  will  permit;  also  such  household  products  as  needlework,  bread, 
nestries,  canned  fruit,  and  butter.  The  college  will,  from  time  to  time,  send  the 
tiov-j  HTiii  ^.rirl"  in«tnir'i(»n  upon  the  various  lines  of  wrrk  in  which  they  may  l>e  inter- 
ested, it  la  hoped  tiiat  this  movement  will  arouse  «ueli  interest  on  the  part  of  the 
boys  and  girls  and  make  them  so  skillful  in  their  common  work  ae  to  raise  It  from  the 
realm  of  drudgery.  U.  P.  Miller,  superintendMit. 
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OfUario. — We  have  not  in  OuLariu  wliat  can  bo  called  "boye'  and  girls  institute^.'* 
Some  of  tlie  institutee  have  held  special  judging  clafiseB  for  Doya  and  have,  in  ft  few 
instances,  given  small  [>ri/>PH  to  thowe  who  have  shnu  n  t!if  l neatest  abilitv  in  jndjrfng 
live  Ptock  and  giuin.  Ateomeof  the  women's  institutes — oi  which  we  have52.')  to530 — 
they  have  taken  up  work  of  special  interest  to  girls.  The  younger  dlaughter»  of  mem- 
bere  brin^  samples  of  {  (Hiking,  canned  fniit,  and  other  articles  prepared  in  the  home, 
for  exhibition  at  the  iustitutcs.  Small  prizes  are  awarded  or  recognition  given  in 
Bome  other  way  to  the  girla  diowing  greatest  ability  n  {>rc{)arin^  exhibits,  deo  in 
explaining  how  the  dishes  or  articles  were  preparp<J.  Wo  havediatnct  n  jirf  ^^rntHtivos 
in  eleven  counties  of  the  Province,  and  some  uf  these  hav  e  done  some  work  with  the 
school  children.  For  instance,  in  one  county  samples  of  various  kinds  of  seeds — 
potatoes,  turnips,  mant»el<*,  etc..  are  di«tributed  amonj*  the  scholars  of  three  8ohtK)l8. 
The  pupils  plant  these  in  a  certain  way  and  follow  directions  in  caring  for  and  bar-' 
vesting  the  same.  The  scholars  accepting  seeds  are  required  to  exhibit  Uie  produce  at 
a  fall  fair  held  at  the  central  school .  This  \»  creating  great  interest  and  will,  no  doubt, 
result  in  much  benefit  to  those  who  participate.  The  work  of  the  district  representa- 
tive is  under  the  joint  control  of  the  department  of  education  and  the  dapartDMmt  of 
agriculture,    (icoroe  A.  Putnam,  superintnfidont  of  farmers'  in^<tifutes. 

Pemurjlrania.  -ThisState  has  no  wnaraUMiuparlmont  for  bovH'  and  j^irla'  institutes, 
but  many  county  superintendents  an  i  ushers  cooperate  and  bring  classes  to  the 
formers'  institutes,  wnere  a  sefwirate  session  is  devoted  to  topics  for  them.  Many 
countitt)  have  cum  and  poultry  exhibits  which  give  good  result.?*.  Speakers  and 
judges  pa.«8  upon  the  merits  of  exnibits  in  competition.    A.  L.  Martin,  superintendent. 

South  Dakota. — South  Dakota  has  held  but  one  boys'  and  girls'  institute  to  which 
special  lecturers  were  sent.  The  meeting  lasted  four  days,  with  an  examination  un 
tne  fifth  day.  at  which  loc  al  people  donated  prizes.  Re^uh\r  class  instruction  in  stock 
and  com  judging  was  given  for  the  hoyn.  The  girls  had  separate  lecturers  between 
the  women's  meeting,  at  which  the  nubjecta  of  needlework,  care  of  the  body,  and 
home  hyjo*'!"'  w  ri-  taken  up.  The  girls  also  attended  the  woincirs  niLflincs  when 
cuUnaiy  demonstrations  were  given.  These  meetings  demonstrated  the  importance 
of  boys^  and  girls'  institatee,  bat  there  have  been  no  available  funds  to  conduct  them. 
Several  boyn  com  shown  are  held  in  connection  with  fanners'  institutei^,  in  which 
cases  judges  were  furnished  b^  the  state  department  of  farmers'  institutes.  About 
fifteen  counties  have  oifamaations  for  conducting  boys'  and  girls*  contests.  Bzpensee 
are  rai.«»ed  by  local  suMcriptions.  The  age  limit  is  hatred  up<jTi  \vh(nher  or  not  the 
pupil  is  attending  school.  Where  these  contests  are  held,  more  interest  ia  taken  on 
the  part  of  ^e  young  people  in  inatitate  work,  and  it  eeema  to  dignify  the  ptofOMion  of 
agri<  uUure  in  the  iniads  of  the  boys  and  gim.  A.  E.  Cbamberlain,  superintendent 
farmers'  institutes. 

H^uAtmftm.— The  State  of  Waahington  has  taken  up  this  woric  through  the  college 

of  agriculture  :\nd  the  Oregon  Railway  and  Navieition  Compan^  A  miinf  .  r  of 
demonstratioiiH  are  conducted  in  com  counties  and  urizes  are  offered  for  the  best 
yield  of  corn  on  one-fourth  acre.  The  prises  run  as  follom:  First,  $40;  second ,  $90; 
third,  $20;  fourth,  $10;  and  for  best  ten  -ar^  i  l  lii  !  fmni  competing  tract,  fir  f,  .*5; 
second,  $3;  third,  $2.  There  are  boys  enrol  loii  ui  this  eont<^t.  They  were  addressed 
in  a  separate  coach  on  the  train  and  received  printed  instructiuu.s.  The  work  is  not 
held  in  connection  with  r^guter  fannen'  inetttutee.  R.  W.  Thatcher,  dinetor  of 
Ktation. 

In  compilini^  thin  re|)ort,  the  committee  has  considered  it  a  privily  to  mention 
the  diflforont  orsranizationa  which  have  for  their  object  the  promotion  of  work  alon^ 
the  line-*  of  agriculture  and  domestic  science  U>r  the  young  people.  It  ia  intereciiiug 
to  note  the  increasing  interest  which  the  various  States  are  taking  in  this  work  for  boys 
and  girl.H.  In  the  report  of  the  1907  meeting  of  the  a.s.-«)ciation  only  six  Stafi-^-^  had 
undertaken  work  of  mi^  character.  Not  quite  two  yeari<  have  pa^tsed,  and  to-day  we 
have  reports  frou  fifteen  States  that  are  conducting  some  form  of  boys'  and  giris* 
int*titutes,  and  many  of  the  Htipcrintendent-s  from  otlu  r  States  reali/.e  the  importance 
of  this  movement,  and  are  only  hindered  from  undertaking  the  work  by  lack  of  funds. 
In  maoy  respects  the  in^^titutes  for  boys  and  girls  have  a  decided  advantage  over 
meetinp*  of  this  port  conducted  for  the  benefit  of  adults.  Where  bovn'  and  girls' 
organ i^atiuui^  are  mana|,'ed  by  officers  connected  with  the  pul)lic  whool  syi-tem,  and 
tto  nembenhip  ( oasists  largely  of  children  of  h-rh(H>l  ix^e,  an  effective  method  of 
getting  information  to  the  members  is  afforded.  Where  contests  are  held,  a  direct 
meaiii^  of  measuring  the  good  accomplished  is  eslablL-^hed,  as  the  boys  and  girls  bring 
the  perfected  product  of  their  work  m  the  form  of  exhibits  to  be  shown  at  the  contest. 
On  the  other  nand,  we  are  working  with  these  little  men  and  little  women  at  the 
period  when  the  formation  of  the  right  habits  and  right  ideas  of  industry  is  most  im- 
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portant.  These  boys  and  girls  arc  at  tho  ape  when  their  enthupiafim  runs  highce<t. 
Their  interests  and  activities  arc  direclcd  iu  chaunelij  which  will  sharpen  their  insight 
and  increase  their  appreciation  of  the  importance  of  their  daily  duties  on  the  farm 
and  in  tho  homo  Tno  ultimate  object  of  undertaking  this  work,  as  expresstHl  by 
mau^'  of  our  Buueriiitciuk'ntoj,  is  tho  introduction  of  the  study  of  agriculture  into  the 
curriculum  of  tne  common  nchools.  Tho  committee  believes  that  when  this  object 
in  accomplished  there  will  still  be  room  for  boys'  and  girls'  institutes  and  orcanizationa 
of  th  'm  characterj  especially  if  the  contest  is  made  one  of  the  chief  features  of  the  work. 

The  competitive  idea  is  likely  to  continue  throuj^'hoiit  tho  oxi^toiico  of  humanity. 
In  nature's  scheme  of  generous  planting,  specieti  in  the  vegetable  world  vie  with  one 
another  for  existence.  This  principle  is  equally  true  in  the  animal  kingdom.  The 
great  htato  fairn  are  mainlaine<l  largely  because  of  the  op(K)rtunity  thoy  oi'for  for  men 
to  exhibit  their  handiwork  in  competition.  This  system  has  become  a  great  educa- 
tional fector  in  improving  the  aniniaband  crops  produced  upon  the  futn.  The  con- 
tests for  boys  and  girls  are  no  less  important  than  the  lo  il  i  virs  of  our  States,  andwlu'n 
held  in  connection  with  an  institute  or  a  meeting  which  affords  an  opportunity  for 
the  exchanging  of  idea«  concerned  in  the  productton  of  these  material  things,  much 
good  is  sure  to  roj^ult .  Your  <  tnimittoe  heartily  indorsee  the  plan  of  h,r\  i  n./  thew  lioys 
and  girls  work  with  useful  thiu^  and  prac^cal  problems,  such  as  the  improvement 
of  com  and  other  cerode;  the  nuHcing  ofbread,  butter,  and  articles  of  wearing  apparel, 
which  h  i\  o  m  interested  the  young  jx^ople. 

We  rei-ummend  that,  wherever  possible,  the  state  cuUt^  or  department  fostering 
this  work  try  to  cooperate  with  the  public  school  system. 

We  have  ft-nked  ^Ir.  E.  C  f'i-^h  'p,  thr^  -npcriiiTMHl! nt  o{  public  int'truction  in  Ne- 
braska, who  was  one  of  the  original  promoters  ot  ihit>.  work,  to  prepare  the  brief  article 
which  follows. 

Mr.  l^i-hnp  t<\ys: 

"The  work  of  llie  ^iebraiika  boys'  and  girls'  clubs  ia  an  outgrowth  of  the  idea  that 
all  education  is  not  obtained  from  boolcs;  that  the  ordiuury  routine  affairs  of  tlie 
home,  if  proi)erly  administered,  may  be<  f'nio  Ti'»t  only  educative  in  a  high  (iegrec.  but 
eniovable  and  uplifiiug.  Tho  long-cou tinned  cry  against  the  int'tiecliveuettii  oi  the 
pnouc  schools  comes  from  the  feeling  that  there  is  nut  felt  in  the  homes  that  degree  of 
interest,  skill,  and  enjoyment  which  should  exist  in  tho^e  things  which  demand  the 
attention  and  service  of  the  young  people  who  must  live  in  the  home  and  are  educated 
for  that  purpose  in  school. 

**Educati«)n  which  unfits  the  yoii'h  for  tht-  home  lif(»  is  wrong  education;  education 
which  encourages  the  formation  ul  uudcziirublo  meuul,  moral,  or  physical  hubiu«  i:« 
bad  education ,  education  which  witfiin  itself  is  good  but  which  draws  the  youth  away 
from  essential  elements  which  are  necp?^ary  to  tho  be^t  development  of  citizenship 
ia  careless,  misdirected  education.  A  Stut«  can  not  aiiord  to  ^pend  the  funds  of  the 
people  for  wrong  education,  bad  education,  or  careless,  misdirected  educatioii. 

"Since  the  intrmluc  tion  of  modern  machinery  on  the  farm  and  labor-saving  devices 
in  the  home,  the  Leudeucy  id  a  general  reluxaiionof  the  earlier  educative  home  practices 
which  train  the  child  to  oecome  skilled  in  tho  industrial  arts  concerned  in  tne  main- 
tenance of  the  home.  The  result  is  now  being  felt  in  the  lesi^ened  interests  of  the  child 
in  the  ul^airs  of  home  life.  Tho  lack  of  interest  and  skill  in  performiug  the  ordinary 
yet  necessary  ta«ks  about  the  home  has  naturally  develoi)ed  a  desire  in  the  child  to 
neek  elsewhere  thsm  tho  home  for  the  satisfaction  of  his  right  ambition.  The  ^(  hool 
has  gradually  taken  to  itself  the  neglected  duties  of  the  home.  C'ourses  of  study  are 
now  including  such  of  the  industrial  work  as  can  be  provided  and  handled  in  the  school. 
Where  provision  can  be  made,  instruction  in  domestic  science  and  numual  tiaining  is 
introduced. 

"  But  the  schools  tliat  can  and  do  provide  such  training  are  far  lo<y  few.  We  must 
have  a  connecting  link  between  the  school  and  the  home  which  will  encourage  the 
child  to  make  use  of  the  knowledge,  inspiration,  and  ideals  presented  there,  by  carry- 
ing  to  the  home  the  desire  to  know  more  al)out  the  things  whit  h  concern  his  everyday 
life,  and  to  acquire  a  reasonable  degree  of  skill  in  the  performance  of  such  duties. 

'^When  the  child  leama  to  make  all  his  woik  educative  by  doing  it  the  very  best 
way  it  can  be  done,  then  his  work  becomes  attractive*  and  his  hcnne  is  the  center  of 
his  interest,  activity,  and  enjoyment. 

"  It  is  for  this  pur^Kioe  that  boys'  and  girls'  dubs  have  been  oifanized  in  Nebnda 
f^hook.  The  aim  is  through  the  teacher  to  cause  the  boy  to  become  interesii-d  in  the 
work  of  the  fann  or  the  activities  of  the  cooununily  in  which  he  lives,  and  to  cause  the 
girt  to  become  interested  in  the  work  of  the  home  in  preparing  food  and  wearing 
apparr  1  and  household  decoration  and  furnishings,  to  cultivate  a  love  of  f!  .-vi  r  \  nii 
interest  in  plant  and  animal  life,  and  all  that  goes  to  make  up  the  items  of  interest  in  the 
home  life. 
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"The  best  way  lo  uwukea  a  proper  degree  ot  interest  in  any  good  work  i»  to  caus<^  the 
chilli  to  do  that  work  with  hin  own  hands,  to  study  it  as  he  works,  to  learn  the  why, 
the  when,  and  the  how.  of  all  processee  concerned,  and  to  do  everything  attempted 
the  beet  way  it  can  be  dum;,  with  the  least  expenditure  of  time,  labor,  and  oifort. 

Boys'  and  girls'  clubs  ask  the  individual  members  to  learn  how  to' do  well  some 
imrliciilar  tliinp:  connected  with  the  lioiiio  life.  By  (^bowing  the  results  of  his  labor, 
Dv  dii^cussiug  pluiiis  ui  procedure  with  others,  each  will  gain  a  new  interest  aod  new 
ideas,  which  will  make  him  a  Ihou^tftll  student  in  ul  that  he  does  hottti  in  the 
schoolroom  and  in  the  home." 

Kes*peclfuUy  hubmiited. 

VaL  KEYftEK, 

*  A.  E.  rHAMBERLAlK, 

F.  U.  Rankin, 

In  the  absence  of  the  chairman,  the  secretary  of  the  association  read  the  following 
report: 

BBFO&X  OF  COMMITTSB  ON  WOMBK'S  XNSTIXUTSa. 

Owing  to  the  fact  that  odier  members  of  the  committee  have  failed  to  tepintt  I  can 

speak  of  the  work  only  from  my  own  standpoint. 

So  far  as  it  is  possible  to  have  it,  the  work  of  women's  institutes  whenever  entereil 
upon  has  been  for  the  welfare  of  the  home  and  community.  The  women  interested 
in  this  work  find  value  from  thrco  8tandpoint»— to  the  indi\n(lnal,  the  family,  and 
society.  The  individual  finUa  educuLional  help-  the  getting  uf  knowledge  by  trying 
to  convey  knowledge  to  others  and  the  spreading  of  practical  learning  throupli  the 
experiences  given  by  different  members.  The  family  profit  is  that  through  thoM 
discussions  the  home  maker  is  induced  to  bring  a  greater  element  of  science  into  the 
art  of  home  nuikiag,  and  less  is  left  to  chance.  With  a  knowledge  of  the  laws*  of  domes- 
tic science  there  must  come  into  the  home  greater  health,  prosperity,  and  happiness. 
And  every  well-govemetl  home  is  a  benefit  to  society,  an  influence  for  good,  ana  a  pro- 
tection  against  evil,  not  only  to  the  members  of  tne  individual  household,  but  to 
society  at  huge. 

The  element  of  danger  in  institute  work  is  in  being  too  superficial,  taking  up  too 
many  subjects  during  one  season's  work,  aiul  not  ha\ mi;  a  thorough  ma.'^tery  of  any. 
A  delegate  who  is  more  anxious  to  entertain  thuu  to  teach  has  really  no  meessge  for 
those  women  who  live  on  farms,  '''far  from  the  maddini^  crowd;"  no  undemanding 

and  synipatliy  with  the  livei^  whii  h  must  find  delight  in  nature,  and  ]>!(  .i-nr*  in  llie 
work  at  hand';  no  power  to  fire  these  lives  with  ambition  for  a  higher  standard  of  life 
in  all  its  phases. 

The  1H'«'(1  of  countrywomen  Is  to  liave  drudgery  taken  from  their  work  hv  placing 
in  that  work  the  leaven  of  system  and  science,  and  with  that  system  there  should  be 
the  knowledge  of  the  importance  of  home  work:  the  influence  of  foods  upon  mind  ss 
Well  a.s  IkhIv;  the  innuonce  of  thoui;ht>,  of  words,  of  happinete^;  the  influence  of  the 
air  we  breathe,  the  water  we  drink,  the  sights  which  surround  us.  in  fact  women 
should  know  and  feel  that  home  is  the  real  school,  and  the  women  in  the  homes  the 
tea'  liers  of  the  nation.  Therefore  in.^tituto  work  i^hould  l>e  educational,  a  t*|">reading 
of  Uie  knowledge  of  those  great  sociological  factors  which  control  the  conditions  that 
make  or  mar  society  and  the  natioa. 

Respectfully  submitted. 

A.  Backus,  Chairman. 

MoBNiNO  Sbssiok,  Tdissdat,  Avqust  17, 1909. 

Prcsidcni  J.  L.  Ellsworth  calle<l  the  meeting  to  order  ai  iU  a.  m. 
J.  Withycombo,  Conallis,  Oreg.,  read  the  following  paper: 

TUR  FaAMEBS'  1N8TITUT£  with  Riidi'fiCr  to  Ta£  PRACTICABILITY  Axn  Advihabiijty 

or  Undbrtakino  to  Estabush  and  Cokdvct  DBHOVflrmATTONS  iir  Stook  Fkbd- 

ISO  a.nd  Management,  and  is  Fikio.  (^kch.akd,  n»  Vineyard  Plioll>VOnoM, 

iillTHBR  IN  COOFERATION  WrTH  FaBMEUM  OU  BY  DlRElTr  CONTROL. 

I  will  at  the  outset  briefly  give  you  the  reason.^'  why  I  am  a  convert  to  demon;*tration 
work,  that  is,  cooperative  demonstration  work  in  connection  with  farmers  and  farmers' 
institutes.  We  have  been  holding  institutes  iot  a  number  of  years  in  this  State  in  a 
county  that  had  more  firat-clsss  apple  land  than  any  county  in  the  State,  and  we  had 
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called  the  attention  uf  the  owners  of  this  laud,  farmers  in  general,  to  the  poesibilities 
in  growing  ai^plen,  hut  in  npite  of  all  efforts  we  could  not  indue  o  a  Bingle  nuin  to  go 
into  coramercial  on-harding  in  that  county.  We  finally  made  the  offer  to  any  man 
who  wanted  thecooperaiiouof  the  horticultural  department  and  would  prepare  iu  acretj 
of  land  and  follow  tne  im^tnictionsof  the  department  as  to  the  care  of  young  orcharda, 
pruning,  eprayin;^',  and  the  culttire  method,  we  would  nupply  the  trees  and  bend  our 
man  occaaiuually  to  Bupervii^  the  work.  The  result  waa  that  two  farniera  agreed  to 
oomply  with  the  conditaooa  and  two  orchards  were  phinted  in  that  oountv.  One  of 
those  orchards  la.«t  yenr  wafl  tised  as  a  field  demonstration  for  pruning,  ana  we  found 
it  intensely  iuleretiiiu«^,  and  one  of  the  tnmt  popular  features  of  the  institute.  I  may 
say  since  those  two  orchards  were  planted  several  have  taken  up  orchaKling  work, 
and  it  hasdouhled  (he  \  aliie  of  the  land  in  tho.-e  loealKieh.  It  shows  sometimes  that 
you  have  got  to  lake  radical  mea«ure«  to  convert  the  farmer.  I  am  a  strong  convert 
to  £MTn  demonstration  work. 

The  institnto  heen  a  mighty  factor  for  goo<l.  It  ha.'*  not  only  bronp;ht  greater 
revenue  from  faiaia  but  it  ha.H  al^u  enriched  the  lives  of  farmers.  After  all,  there 
\s  something  more  in  the  life  of  the  faring  than  simply  to  make  money.  True 
the  farm  muf^t  he  nuide  to  pay,  hut  the  true  inspiration  of  right  livinj?  upon  the  farm 
can  not  be  me;isured  l)y  a  monetary  .standanl.  To  learn  how  to  make  more  money 
on  the  farm  is  i^owl,  but  to  know  how  to  appreciate  a  correct  knowledge  of  agriculture 
is  better.  Farmers'  institutes,  like  all  e<lucational  institutions  which  are  up-to-date, 
must  be  progressive.  From  a  crude  beginning  many  valuable  features  of^  in.«»litule 
Work  have  been  developed .  The  itinerant  school  and  demonstratit)n  train  are  perhaps 
the  more  recently  developed  features  of  the  work.  All  of  these  are  good  and  are  active 
factors  for  the  general  upbuilding  of  a  substantial  agriculture.  The  institute  is  to  be 
congratulated  that  hitherto  it  has  heen  free  from  fads.  While  its  work  has  been 
characterised  by  a  wide  variation  in  methods,  nevertheless  wholc^mc  practical 
retalte  have  been  secured.  There  is  no  question  as  to  the  economic  value  of  the 
uiHtilule.  ll  has  added  millions  of  dollars  to  farm  values  and  has  brought  the  sunshine 
of  contentment  and  praeper ity  to  innumerable  farm  homes.  Despite  the  great  work 
that  has  been  aecomplimed  tne  field  is  an  inviting  one  for  still  greater  exploitation 

and  <'lalioral ion . 

The  purpose  of  this  paper  is  to  direct  attention  to  the  poaaibie  field  of  usefulness  of 
cooperative  demonstration  farm  work  in  connection  with  farmers'  institntes.  This  is 

an  aj^e  of  .«pe<  iaIization.  Xut  ynly  are  individual  fanners  becoming  speeialwts,  but 
farmmg  communities  are  rapidly  being  characterized  for  special  productions.  For 
enunpie,  in  one  locality  in  this  State  400,000  pounds  of  onion  sets  are  grown  and 
shipped  annually.  In  another  comparatively  small  valley  S'on.OOO  worth  of  fruit 
\a  grown  amiually-  in  one  county  with  a  small  area  in  cultivation  over  a  million 
dollam'  worth  of  dairy  products  are  sold  annually.  This  perhaps  constitutes  fully 
nine-tenths  of  \  ilue  of  all  agricultural  productions  of  the  county.  In  another 
county  between  o,(X)0,000  and  5,000,000  bushels  of  wheat  are  pro<luced  annually. 
This  indicates  a  tendency  toward  community  specialization  in  crop  production.  As 
a  natural  consequence  the  farmers  in  these  different  localities  would  be  especially 
interested  in  problems  relating  to  their  particular  line  of  endeavor. 

Agriculture  being  a  strictly  prt^!;re88ive  vocation  is  constantly  confronted  with  new 
problems.  It  matters  not,  then,  how  well  farmers  may  be  succeeding  there  areahva\'s 
ouestions  upon  which  informal  ion  is  greatly  desired.  To  meet  occasionally  aiid 
(ILhcu.«is  these  various  prt)l)l(Miis  is  good,  Wit  an  opportunity  for  practical  observation 
is  bettor.  Thus  if  it  l>e  at  all  feasible  to  maintain  rooperative  demonf?tration  work 
along  dominant  lineHof  protluctiuu  in  the  various  sei'tions,  it  would  be  of  inestimable 
value.  This  work  could  be  conducted  at  accessible  point«  in  the  different  localities 
and  form  the  basis  for  practical  agrii  ultural  edix  ation.  The  veri*  fa(  I  that  farmers 
can  without  much  effort  see  the  things  in  which  they  are  greatly  interested  will  have 
a  far  greater  significance  than  if  they  could  simply  hear  about  tnem,  as  is  the  case  in 
an  ordinary  lecture. 

The  cooperative  demonstrations  in  the  respwiive  localities  should  be  conducie<l 
along  the  lines  of  tlie  dominant  agricultural  industries  of  that  neighborhood.  For 

example,  in  dai'-x  iu'^  districts  demonstrntinns  for  economical  produetifin  of  crops  for 
the  dairj'  herd  may  be  undertaken,  alsto  miKieru  mi'thiKls  for  the  general  management 
of  the  herd  may  be  employed.  Then  on  a  <'ertain  advertised  date  let  there  bo  an 
institute  held,  .so  that  tne  various  pha.wes  of  the  work  can  be  explained.  Thus  the 
dairymen  of  the  ueighburhood  c  an  b«_'eure  a  vaiiiablo  ix'ular  demonstration. 

In  fruit  and  poultry  sections  similar  demonstr.iiions  ean  t)e  made.  Each  c(Mtp»'ra- 
tive  demonstration  would  be  really  the  center  of  information  for  the  neighborhoml. 
The  value  of  these  coo|>erative  demonstrations  would  be  influenced  largely  by  the 
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ticraunul  equation  of  the  one  who  dirti  led  the  work.  Thet»e  do monstrationa  could 
be  made  to  include  a  wide  range  of  subjects.  It  may  not  be  contin(<<i  s-trictly  to  mat- 
ters relating  to  the  financial  betterment  of  the  farmer,  the  home  aliouid  not  be  nt^- 
lected:  hence  cooperative  demonstration  for  the  beautifying  of  the  farm  home  may 
be  included.  The  object  of  the  irork  ahouM  be  to  eonch  the  Imner'a  life  as  weU 
as  to  increase  his  bank  account. 

It  must  be  admitted  that  better  agricultural  practices  have  resulted  from  the 
institute,  but  the  field  of  agriculture  still  prcaentB  a  boundleai  opportUBity  for  the 
study  and  application  of  improved  methods  on  the  farm. 

The  secretary  then  read  the  following  paper  from  C.  H.  Tuck,  Ithaca,  N.  Y. : 

What  Plan  Could  bs  Adopted  uv  thk  iNarmn-E  for  OEOANiznio  and  Conduct- 

iNO  Dbmonbtraivon  Wobk? 

In  order  to  discuss  demonstration  work  Ic^it  ally  it  is  necessary  to  determine  what 

is  meant  by  the  expressinn  "cither  in  coo^>erntion  with  farmer^  or  by  direct  control." 
According  to  experience  iu  the  State  of  Isew  York  it  is  difficult  to  conceive  a  direct 
control  which  would  not  intelligently  enlist  the  cooperation  of  the  farmers.  On  the 
other  hand,  cooperation  with  iho  farmers  doop  not  neroR-^arily  prevent  direct  control, 
if  by  direct  control  is  meant  the  control  ol  the  uiuneya  and  the  fjcnt  rul  management 
for  any  of  such  di  inonstrations.  This  seemH  only  a  combination  (•(  the  ways  indi- 
cated in  the  orii^inul  prop«)sition.  Experience  ha.s  shown  again  and  airain  that  a 
program  oi  any  aurt  fur  farmers,  m  indeed  for  any  one,  reaches  its  luaximum 
point  of  efficiency  when  it  intelligently  enUsta  from  the  start  a  real  and  Wtal  coopera- 
tion of  all  the  ini'  Tf  is  wliirh  are  y»r"'><'rly  rnnremed  i?(  the  movement.  The  time  is 
fast  going  by  iu  many  seeiiouB  wlun  int-re  propaganda  will  suffice  for  an  intelligent 
people.  The  best  advisers  are  being  put  to  it  to  give  answer  to  oooditioDR  of  which 
they  have  no  direct  information  ana  in  the  face  of  which  many  teea  general  advice 
is  far  from  the  mark. 

A  knowledge  of  the  local  facts  is  necessary  if  information  of  immediately  pmctical 
application  to  particular  sections  is  to  be  imparted.  Not  only  is  a  knowleil^'e  of  the 
local  facta  from  the  standpoint  of  specific  information  necessary,  but  further  and  e\  en 
in  a  more  significant  way  it  is  extremely  necessary  to  know  the  local  leaders;  those 
substantial,  pnu'tic  al  farmers  whose  success  is  thoroughly  well  recognized  by  their 
neighbors.  To  my  mind  one  of  the  most  serious  mistakes  is  the  sending  to  a  com- 
munity year  after  year  those  8o-<;alled  "exotic  teai  li«  rs.  '  in  the  main  knowing 
neither  the  local  fa<  t8  nor  the  IcM-al  leaders,  telling  their  storj'  as  they  used  to  tell 
it,  but  knowing  nothing  onu  tically  iu  the  line  of  immediate  application  of  those 
points  which  tht-y  would  nave  impressed.  I  submit  that  the  (rreatest  force  in  insti- 
tute wiurk  lies  not  in  the  information  to  be  presented,  but  in  the  power  of  the  con- 
ductcnr  to  aseociate  himself  and  his  staff  in  an  intimate  way  with  the  ver^  life  and 

Srowtli  of  tlie  lo.  al  interests.  Commissioner  Pearson  of  the  f'tate  of  New  \ork  eslab- 
ahed  in  the  ^st  year  of  his  adminislratioa  for  the  first  time  iu  the  history  of  institute 
work  in  the  State  a  system  of  county  conferences— the  home  rule  idea.  A  conference 
wajs  called  of  the  officers  of  the  different  a^'ricultiu^al  organization.s  and  in  joint  meeting 
the  place,  the  subjects,  and  in  some  instances  the  teachers  for  the  institute  work  in 
that  section  were  aetennined.  This  admirable  step  in  initiative  should  be  supiwrted 
with  jjersisteneo  and  enthusiaini.  Under  thetn.'  condilion.s  the  conductor  may  inti- 
mately associate  himselL  if  he  is  of  the  right  kind,  with  the  people  and  their  inter- 
ests. He  should,  in  so  far  as  he  can,  select  those  sensible,  strong,  young  farmers  who 
are  to  be  found  in  ev.  ry  rnmmunity  and  with  whom  a  little  encouragement  is  one  of 
the  most  available  pieces  of  work  that  the  institute  staff  can  do  for  the  community. 
Select  these  promising  young  men,  get  them  interested  in  the  management  of  the 
institnte,  iu  certain  instances  plu<"e  them  on  the  program  for  the  b(nf  fit  f  tlic 
example  to  other  young  men  in  the  coinnmniiy.  A  siM-cial  feature  of  thiH  ]x>iut  v»iil 
be  made  in  certain  counties  in  the  State  of  New  York  durii^  tiiis  coming  winter. 
In  thi.M  way  we  will  cooperate  with  all  legitimate  local  forccH  that  would  uplmild 
agriculture,  and  when  the  outside  leachen*  have  come  and  gone  dehnile-  organization, 
definite  persmial  influences,  delinite  Itnee  of  progressive  work  will  hav(>  been  left 
intaet  in  ihe  eonnntiniiy  U>r  the  ftirtheranro  of^ita  best  intere.'«ts.  So  when  the  next 
iiiiiliiute  .seiisou  comes  around  a  detiniio  advance,  industrially  and  educationallv,  will 
have  been  secured.  To  raise  up  in  the  community  a  few  \ onng  men  with  ft  Knowl- 
edge of  I  heir  own  strength,  to  plare  them  on  a  level  where  without  any  cmbarra.'^^ment 
they  mav  meet  the  young  men  in  a  iieigliboring  city,  and  give  them  thai  eontiUenoe 
that  will  inspire  them  to  look  after  the  public  interests  of  their  own  community 
rather  than  to  allow  such  interests  to  be  preyed  upon  by  outnders  with  no  deep 
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concern  for  the  community,  is  the  greatest  and  moet  enduring  aucceea  that  may 
crown  the  labors  of  an  extenrion  staff. 

I  have  Bubmittcd  to  you  thi'  neceasii}  f  ?  a  kiiowledKo  of  the  liK-al  facts  and  the 
recognition  of  the  local  leaders  that  1  niigbt  make  myBelf  clear  as  to  such  procedure 
IB  inadtute  urganization  as  might  p^nit  of  the  moet  efficient  manner  of  conducting 
demonstration  work. 

There  are  three  steps  to  bo  reeuguizcd  in  the  pedagogy  of  extension  teaching.  (1) 
the  urn  of  tiie  spolcen  word  to  engage  the  indiviattal'B  attention,  (2)  the  actualaem- 

onatrution  to  convince  hini  on  wnat  you  ha\e  tried  to  persuade  him,  and  (3)  the 
pursuit  of  such  correspondence,  logically  arranged  reading  courses,  and  study  of 
Dulletins  and  books,  as  may  seem  best  in  each  case. 

The  moih<Kl  of  conducting  the  demonfitration,  therefore,  falls  under  th<  r  nd  head. 
In  a  State  hke  New  York  practically  all  of  the  demonstration  work  iu  the  growth 
of  plants  must  be  done  during  the  summer  and  fdl.  That  in  animal  production  may 
be  carried  on  fairly  effectively  in  the  winter.  In  the  summer  rk  rommiasioner 
Pearson  has  directed  practical  field  demoD.strationH  to  be  condut  ted  in  cooperation 
where  possible  with  regular  agricultural  meetings.  At  tlie  present  date  we  have 
cooperated  with  fruit  groworf'  a^K'iations  ami  expect  to  <h>  s  i  cJnriTu;  thp  Tr-'<t  of  the 
sumnar  and  fall.  The  advauLages  of  these  are  that  the  perbouB  iuttrc-sied  are  expetl- 
ing  any  way  to  spend  the  time  at  the  meetii^f.  It  becomes  a  simple  matter,  therefore, 
advertitte  a  fpecial  feature  of  tlu'  lr>m'>n-«tration  at  pome  ronvenient  timr  during 
the  day  or  perhaps  the  following  day  alt**r  the  regular  exercises,  where  a  two-day 
meeting  Is  held.  At  the  appointed  hour  the  t(>acher  in  charge  will  take  a  group  of 
persons  to  an  orchard,  a  potato  hehi,  or  n  com  field,  a.s  the  rase  may  be,  to  study 
those  particular  problems  which  can  best  be  understood  by  ac  tual  demonstration. 

In  many  instances  we  cooperate  with  granges,  amngmg  for  demonstmtioiiB  by 
practiml  teachers  in  connection  with  the  resnilar  protnTim.  We  have  demon.«!tration.«< 
arranged  especially  for  such  work.  \\  hile  in  aome  inatancuH  we  have  large  crowds,  in 
many  instances  we  have  by  choice  a  .small  gathering,  from  25  to  50  farmers  gathered 
in  "nhirt  sleeves"  neighborly  fashion,  with  a  "shirt -sleeved  "  teacher.  It  will  be  a 
workers'  meeting,  for  the  purpose  of  improving  the  material  or  commercial  situation. 
These  meetings  are  arranged  on  the  ptft  of  the  re]>rer^en{ative  of  the  department  of 
agriculture  through  correspondence  or  Ansitation  with  i*uvh  organizations  as  it  miiy 
desire  to  work  witn  or  througn  correspondence  directly  with  i^ucn  local  leaders  a.s  any 
previous  knowledge  of  the  case  may  make  advisable.  The  organization  of  this  work 
18  entirely  simple.  The  main  point  liej»  in  the  ability  of  the  teacher  to  "make  good 
on  the  sod."  \Ve  will  do  iu  thiii  work  two  ihiugsi;  lirst,  bhuw  tho  iuruu  r  that,  figura- 
tively speaking,  we  can  plow  as  good  Oi*  he  can,  and,  second,  we  Will,  literally  tpeak- 
ing,  force  out  irom  the  instructiQg  staff  those  peisona  who  can  not  plow  as  good  as 
he  can. 

In  arranging  for  demonstration  in  the  winter  time,  it  may  be  carried  on  effectively 
with  the  regular  institute,  simply  by  adjourning  all  or  part  of  the  meeting  to  a  stable 
or  poultry  house,  avoiding  a  la^  crowd,  and  having  taat  practical  teacher  who  can 
really  do  his  best  work  with  his  tools  at  hand,  that  is  the  tangible  problem  withJn 
reach. 

The  actual  manipulation  of  this  demonstration  work  itself  is  therefore  the  easiest 
end  of  the  whole  problem.  Real  success  in  the  institute,  in  the  organizing  and  con- 
ducting of  demonstration  work,  iu  the  field  or  the  barn,  will  depend  upon  a  careful 
study  of  the  local  facts,  a  knowledge  of  the  local  leaders,  and  a  presentation  of  that 
information  v^ich  in  practice  in  that  community  will  promote  an  endurinig  improve^ 
ment. 

W.  T.  Clarke,  Berkeley,  Cal.,  then  read  the  following  paper: 
Thb  PaAcncABiurr  and  Advihauiutt  op  EMFLOTniia  Expshts  to  Dbvotb  Thboi 

Entirk  Timr  to  Visittvc;   I'armkrs  AND  OrPBIIINO  AnVlCB  RBBPBCnNG  THB 

Improvemk.nt  op  Thkih  I'kactick. 

In  taking  up  the  subject  of  thi;*  mper.  the  matter  should,  I  believe,  be  approached 
in  the  following  way  FiK-t,  i.s  it  advwal'le  to  employ  experts  whose  duties  diadl  be  as 
indicated  in  the  title,  and,  second,  is  the  ei]i]>loyinu  of  s^uch  experts  for  these  duties 

Eractical?  I  shall  endeavor,  then,  to  present  the  subject  in  thissequence,  thou:.£h  it  must 
e  remembered  that  iu  the  main  the  arguments  for  or  againnt  the  work  under  discus- 
sion must  be  based  upon  personal  experience  and  oljHcrvat  ion.  This  personal  experi- 
ence may,  in  the  case  of  one  indiviaual,  have  led  to  certain  conclusions,  and  in  the 
case  of  another  to  quite  oppcining  conclusions. 
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I  advocate  most  strongly  tho  atlviHabilii  v  of  employing  cxperta  to  devote  their  entire 
time  to  visiting  furmeni  and  offering  advice  re8{>ectin^'  tht-  improvement  of  their 
practice,  because  the  importance  of  thin  branch  of  productive  occupation  i«>  po  vast 
and  becau8C  ita  ueeda  are  eo  ^rcat.  In  a  dittcu^Hion  of  this  character,  personal  experi- 
ence must  count  for  aomethmg,  and  my  own  experience  leads  me  most  heartily  to 
indorse  the  idea  presented.  It  ha»  been  ni  v  diity  and  honor  to  represent  the  collie 
of  agriculture  of  the  University  of  California  in  certain  lines  of  cooperative  experi- 
mentation. The  carrying  on  of  this  work  necessitated  my  taking  up  residence  in  the 
r^on  where  the  experiments  were  being  made,  and  there  I  had  to  *  vii^it  farmers  and 
oner  advice"  along  certain  specific  lines.  My  duties  did  not  end,  however,  when 
the:<e  ppocific  lines  were  covered,  for  the  farmer  always  had  plenty  of  questions  to  a#k 
and  in:«istently  demanded  information.  In  certain  of  these  cases,  which  may  be 
railed  demonstration  experiments,  I  have,  in  addition  to  the  regular  v»itation  work, 
established  rt'gidar  office  hours  for  consultation.  My  experience  in  this  work  poiuts 
conclusively  to  the  fact  that  miaaionary  experts  are  needed;  yes,  are  emphatically 
demanded ,  and  until  we  have  met  this  demand  we  will  not  have  done  our  whole  duty. 

No  quest  ion  exi.its  an  to  the  advisabililv  of  the  work  indicated,  and  now  conies  the 
qucHt ion  of  its  practicability,  i t  will  ^rhaps  allow  us  to  approach  tliia  portion  of  the 
subject  in  ft  more  nnderstanding  wav  if  we  recofmize  the  fSict  that  the  practicability 
of  any  urtion  con.-isis  in  its  "capunility  of  beini;  <'ffe<'ted  or  accomplishcnl,"  and 
further,  for  the  action  to  be  practicable,  it  should  be  "  of  practical  value  or  advantage." 

The  oueetion  then  is,  can  the  work  of  the  advising  expert  be  effected  or  accom- 

1)llshed?  I  n  a  broad  way.  we  can  uiinwer  tliin  cjueslion  in  theaffinuative.  We  have 
mt  to  consider  individual  cases  that  may  liave  (  ome  into  our  own  experience  to  lind 
that  in  a  small  way  this  work  is  now  Imag  done.  Not  i  >erhap8  in  the  fuil  and  complete 
fashion  that  it  should  be  done,  nor  \  cf  ix'rhajisa  vowcclly  witli  the  object  in  mind  that  we 
are  discussing  here,  but  uevertheie»s,  the  expert  is  in  the  held  here  and  there  and  his 
advice  is  being  heeded  by  the  occasional  fanner.  In  the  State  of  Oalifomia  it  is  quite 
the  usual  thing  for  the  lareerand  more  important  fruit  shippiui,'  firms  to  send  men  out 
through  the  orchard  districts  to  cou^iult  witli  and  advise  the  on  liardists  in  regard  to 
their  practice  in  the  matter  of  spraying,  irrigation,  and  handling  their  crops. 

In  certain  of  (he  countiea  of  this  same  State  of  California  are  found  what  are  known 
as  horticultural  couunissioners.  The  duties  of  these  men  are  of  ixjlice  chanw-ter. 
Upon  them  devolves  the  work  of  horticultural  inspection  and  the  enforcing  of  lawt 
in  rc^jard  to  the  supprestjion  (»f  insert  pests  and  ]>lant  disea-^es.  Wliile  their  duties 
are,  as  1  have  said,  of  a  |xilice  nature,  yet  they  are  constantly  called  upon  to  offer 
expert  advice,  and,  indeed,  in  nian\  instances  this  phase  of  thdr  woric  becomes  of 
more  value  to  th«'  ronmumity  than  their  regular  and  lefral  work. 

Most  of  us  are  probably  familiar  with  what  is  being  done  by  the  United  States 
Department  of  Agriculture  in  various  parts  of  the  country.  1  refer  especially  to  the 
studies  of  plant  diseases  and  the  expenments  in  insert  control.  In  the  matter  of  the 
study  of  pear  blight  in  nxy  own  Stale,  a  corjw  of  expert.s  has  been  in  the  held  during 
a  very  considemble  part  of  the  past  few  years.  These  men  have  had  one  object  in 
xnew,  the  study  of  the  j>ear  blight,  and  of  giving  advice  directly  to  the  fanners  in  the 
matter  of  its  control.  In  spite  of  the  single-purpose  tibject  of  their  work  they  have 
had  to  do  nmch  in  the  way  of  advising  the  mrmers  in  regard  to  other  items  of  their 
j)ractice.  They  ha\  <'  had  to  aet  th(>  part  of  mi.«si()nuries,  Rxj)erimont  station  workers 
m  the  di£fereut  .States  know  that  somelixut't^,  to  the  cripoling  of  their  work  of  investi- 
(^tUHH  and  experimentation,  much  of  their  time  must  be  devoted  to  this  matter  of 
giving  advice,  and  they  know  too  that  this  can  be  most  effectively  done  by  personal 
visits  and  interviews  with  the  farmers.  A  letter  is  a  good  thing,  sometimes,  but  a 
direct  talk  with  the  seeker  Uxt  information  usually  accomplishes  more  than  the  wiiting 
of  many  letters. 

Incompletely  and  by  various  agencies  then  this  work  of  carrying  expert  advice  to 
the  farmer  is  now  being  done  ana  its  practicability  has  been  shown  in  the  fact  of  its 
being  e£fei-t<Hl  or  accomplislie<l. 

Little  netnl  be  said  on  the  second  phase  of  this  subject  of  practicability,  that  is, 
that  for  the  action  to  b*;  practicable  it  should  be  "of  practical  value  or  ad\'antage." 
I  take  it  that  this  word  practical  in  this  connection  means  about  this,  that  the  returns 
in  actual  money  value  from  the  contemplated  action  should  largely  exceed  the  neces- 
sary exp<'nses  of  such  action.  W  ill  the  results  justify  iho  expense?  I  think,  judging 
by  the  little  that  lus  been  done  along  the  suggested  lines  ot  action,  that  we  can  uu- 
hesitatinglv  answer  this  question  in  the  affirmative. 

I'arniers  instil iiie  work,  if  we  analyze  it  and  .search  out  specific  instances,  will  give 
us  frequent  illustmtions  that  prove  the  point  at  issue.  Herd  testii^  and  scoring  and 
the  use  of  the  Babcock  test  is  to-day  traceable,  in  many  communities,  to  the  work  of 
experts  who  have  advised  the  owners  to  take  up  this  line  of  endeavor,  leading  to 
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bettor  returns  from  the  dairy  hard.  We  know  that  the  rcHults  have  more  than  justi- 
fied  the  outlay  in  these  caaes.  In  the  year  1902  the  experiment  ntatioii  and  coll^  ot 
agriculture  of  the  University  of  California  was  called  upon  to  oi^iM  in  the  puppreaiion 
of  an  inscft  timt  was  aiusing  a  loes  of  many  thousands  ot  dollara  uunually  to  the  pewh 
gmwora  of  that  State.  Experts  were  sent  into  the  field  and  it  became  their  duty  not 
alone  to  study  the  pest  in  question  but  to  advise  the  orchardista  as  to  the  best  practice 
to  follow  in  controlling  it.  It  cost  the  station  in  the  neighborhood  of  f 1 ,500  to  do  this 
work,  but  it  was  successful.  The  methods  advised  by  the  experts  have  become  the 
common  practice  of  the  orchardists  and  a  saving  of  $75,000  to  $100,000  a  year  accrues 
to  them.  The  result  has  justified  the  cxpeneo  many  times  over.  I  might  multiply 
these  illustrations  indefinitely,  but  this  is  not  n»  ceasar\-.  To  each  one  of  us,  undoubt- 
edly, have  come  experiences  that  prove  that  this  work  now  under  diacunioii  is  prac- 
tical in  the  fullest  sense  of  the  word. 

Of  course.  I  re(  ognize  that  much  of  detail  rnniainfl  to  be  worked  out  before  thijs 
action  can  become  general:  I  recognize  that  ways  and  means  to  finance  the  work 
must  be  devised;  that  it  will  be  a  gigantic  undertaking  to  ^et  the  proper  men  and 
women  to  put  in  (he  flclil.  The  work  is  advi-^ablc,  it  is  practicable — Its  development 
calls  for  our  best  and  most  c*areful  thought  and  consideration. 

In  the  abnence  of  (}.  ('.  (  'rt-flman,  Gnplph.  Ontario,  and  his  niilure  to  Prnd  in  Mr 
paper,  ( i,  A.  Putnam,  Toronto,  Ontario,  gave  an  extemporaneous  talk  on  the  subjecl 
m  {ollitws: 

What  Plan  Could  bb  Adoftsd  by  the  iNtrriTUTK  fuu  Okqanizino  and  Con- 
ducting AoviflORT  Work? 

While  v\c  iiavc  no  men  engaged  by  the  institute  branch  to  vi.'^it  the  individual 
former  for  the  purpose  of  looking  into  and  giving  ad\ice  and  instruction  suited  to  the 
cnnditions  met  with,  the  agricultural  department  has  such  inr«n  employed  in  other 
branches  w^ho  are  devoting  their  time  to  visiting  the  individual  fainitr  and  who  ary 
thus  in  a  position  to  pive  the  institute  branch  a<ivico  and  infonnation  based  upon 
their  observations  which  will  be  ot  particular  value  to  ua  in  outlining  wwk  for  the 
various  districts. 

The  fruit  branch  has,  this  year,  engaged  several  men,  some  graduates  of  the  collie 
and  some  practical  farmers  without  college  education,  to  take  a  census  of  given  dis- 
taicts  at  the  same  time  that  they  are  instructing  the  farmers  in  up-to-date  methods  of 
culture,  ejirayinj;,  niarkol  ing,  etc.  If  one  of  thcno  men  visil.s  a  farmer  who  is  making  a 
mistake  in  his  methods  of  spraying,  he  remains  with  that  fanner  probably  a  half  or  a 
whole  day  and  helps  him  fix  up  hw  machines,  and  attain  him  on  tne  right  road  again. 
The  fanner.  \\  may  be,  has  started  out  with  th(!  intention  of  spraying  tnoroughlv,  but 
he  has  met  with  some  difficulty  and  has  not  taken  the  time  to  go  to  some  neighbor 
farmer  who  has  made  a  sticeess  of  apple  spraying  to  get  assuttance.  He  is  dad  to  get 
the  advice  of  the  t»[)eriali.-<t.  The  speciaii.'^t,  a.i  you  will  .'^ee,  has  a  splendid  oppor- 
tunity^ fur  collecting  information  which  will  enable  us  to  carry  on  institute  work  more 
effectively. 

We  are  al.'<o  eonduetinc:  «imilar  work  among  the  dairynn'n.  We  have  32  mon  in  the 
field  who  are  devoting  their  whole  time  to  the  makers  and  producers,  instructing  the 
makers  in  the  best  method  of  manubcture,  and  the  farmers  in  the  care  of  milk,  and 

are  looking  into  dairy  rnnditionH  generally  in  the  dit^trict  cover'  1     If  they  find  that 

{>roducen<  nave  sent  in  milk  which  will  lower  the  quality  of  the  w  hole  make  of  chcct^u 
or  the  day,  they  go  to  the  producer  and  tell  him  wherein  he  is  makii^  a  mistske  in 
methods  of  prcKlueino:  or  rarini^  for  tlu;  milk. 

The  departments  of  e<lucaliun  and  agriculture  have  c(X)j)orated  in  placin|?  graduali't* 
of  the  agricultural  college  in  11  high  B<  hools  of  the  Province.  The  duties  of  these 
men  consist  in  teacbim,'  ap:riculture  to  such  of  the  hit;h  school  pupils  ns  doMire  to  lake 
instruction  in  agriculture  iu  preference  to  some  other  branch  of  high  tjchool  work. 
Durin|(  tiie  school  eenion  to  a  certain  extent,  but  more  especially  during  the  holiday 
sea."on,  these  men  are  ad\  isinij  w  ith  tbe  farmer  tr)  mefhmls  of  combating  weeds, 
improvement  of  Hcid,  underdrainiug,  intruUuciiuu  of  fertilizers,  the  testing  of  cews, 
the  formation  of  farmerB*  clul)s,  etc.  While  doing  this  work  they  are  enabled  to  look 
into  the  agricultiu^l  conditions  and  advise  the  department  as  to  the  most  important 
lines  of  work  for  the  institute  lecturer  to  follow  in  the  regular  institute  campaign. 
These  men  have  offices  and  reading  rooms  in  which  will  be  found  standard  w  orks  on 
agriculture,  copies  of  the  leadin?:  af!ri( ultural  pappr?,  and  other  literature^  and  samples 
of  value  and  interest  to  the  tiller  of  the  t4oil.  The  farmers  are  always  welcome  to  come 
to  these  reading;  roomn  and  offices,  either  to  advise  w  iih  the  Hpecialist  or  to  read  the 
Mterature  or  Icnjk  over  the  samplee  tdid  specimens  to  be  found. 
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The  placing  of  specfaliBtfl  in  agriculture  in  various  localitiefl  has  resulted  in  inter- 
esting a  much  larger  proportion  of  Iho  farmers  in  thn  '.'.  urk  of  tho  agricultural  drpart- 
mrat;  and  the  farmera  who  aro  most  in  need  of  iut^lructiou  havu  been  induced  to  fol- 
low better  methods— a  result  which  the  institute  alone  has  not  heea  able,  ur>  to  the 
present,  to  accomi)nsh  to  the  dcf  ired  extent .  If  we  are  to  reach  the  man  who  uai^  not. 
after  twenty  or  twenty-five  yearn  of  institute  work,  thought  it  worth  hia  ^da^e  to 
attend  the  inetitute  meetings,  there  is  no  more  effective  way  of  doing  this  thanl^^^d 
a  specialist  to  advice  with  the  iiuli'.  i<!iia1  uiul  to  conduct  experimeuts  in  the  t^ality 
which  will  be  an  objet:l  lessou  for  aii  who  will  observe. 

There  must  be  cooperation  between  the  institute  and  all  these  other  foices  for  agri- 
cultuial  education  and  development  if  we  are  to  do  the  most  effective  woik. 

DnacuaaioN. 

W.  L.  AmoeSf  of  Maiylandi  outlined  the  plan  of  handling  a  car  and  movable  schools 
in  Uarylandt  and  ezplidned  how  the  services  of  one  man  could  be  utilised  thvon^out 

the  entire  year. 

I..  E.  Taft,  of  Michigan,  said  that  in  Michigan  they  utilise  the  entire  services  of 
three  men  for  field  extension  work.  « 
The  following  paper  was  read  by  G.  A.  Gigault ,  Quebec,  Canada: 

Th£  Pbacticability  and  AnvisABiUTY  or  Introducing  P&uk  Contemts  Au>Na 
AostcmruiuL  I^ss  Amonq  Awjvt  Fabmiko  Pboplb. 

In  the  Province  of  Quebec  the  agri(  uhural  s(m  ieties  are  authorized  by  law  to  hold 
exhibitions  as  well  as  competitions  respecting  crops  and  the  best-kept  farms.  At 
first  the  law  was  that  one  year  exhibitions  would  be  held  and  the  ensuing  year  farm 
or  standing  crop  competitions  and  so  on  alternately.  Unfortunately  tne  law  was 
changed  so  as  to  allow  annual  fall  exhibitions.  There  are  77  agricultural  societies  in 
the  Province,  and  to-day  the  great  majority  hold  fall  exhibitions  every  year.  There 
are,  however,  many  which  hold  at  the  same  time  competitions  for  standing  crops  or 
farms.  We  have  tritnl  to  bring  these  associations  to  encourage  more  liherally  farm  or 
standing  crop  competitions,  but  exhibitions  are  very  popular  and  absorb  the  greatest 
portion  of  the  funas  of  the  societies. 

The  question  of  the  merit  antl  of  the  choice  of  competitions  to  lie  foj^tcrcd  haf  been 
treated  very  oflen  in  the  agricultural  conventions,  and  always  the  best  agriculturists 
have  acknowledged  the  usefulness  of  competitions  respecting  standing  crops  and  feinns. 
In  an  internal innal  agric-idtural  cimvcntion  held  in  I'ari>  ^uch  competitions  ha\'e  been 
considered  far  superior  to  fall  exhibitions  to  encourage  the  improvement  of  agri- 
culture. 

The  land  iniproveuieiit.M  are  the  source  of  all  other  iuiprovemont^.  They  increiu-io 
the  yearly  revenue,  and  competitions  should  be  organized  tK>  as  to  promote  such 
improvements.  That  farm  and  standing  crop  competitions  produce  good  results 
there  is  no  doubt.  In  every  <  omiiy  where  they  ha\  e  1»i'cii  held  n  an  v  years  we  are 
delated  to  see  nice  clover  fields  and  other  signs  of  the  good  management  of  tlie 
fiurms.  The  county  of  Montmagny  has  a  society  which  has  held  tmrny  such  compe- 
(itionK.  A  few  years  ago  it  was  visited  by  an  agri(  ih  inl  commission  whose  mem- 
bers say  in  their  report  that  they  have  admired  me  numerous  good  farms  existiog  in 
tlmt  county. 

AfjrirnUiirnJ  nur'd  ro)npr///i"or?.<!.— Besides  the  prize  contests  organized  hy  ihf  acrri- 
culturai  societies  and  farmers'  clubs,  the  Province  has  the  aghcultuzal  merit  compe- 
tition. For  that  purpose  the  Province  is  divided  into  five  districts.  The  farms  of 
the  coin  pet  it  I  ir.-^  are  visited  by  three  judges  appointed  l>y  the  government.  One  di?*- 
trict  is  visited  every  jear.  Only  those  who  nave  w<tn  prizes  in  the  county  competi- 
tions for  Uie  best<ultivated  fiurma  are  allowed  to  compete  in  the  provincial  cpmpeti- 
tion.  The  lieutenant-goveninr  in  council  is  authorisM  to  confer  certain  distincuons 
upon  those  who  have  been  successful  competitors. 

I^uch  distinctions  consist  in: 

(1)  A  diploma  and  a  silver  medal  for  the  penxm  who  at  the  competitions  has  obtained 
the  degree  of  "distinguished  merit." 

(2)  A  diploma  and  bronse  medal  for  the  peison  who  has  obtained  the  degree  of 

"great  nif-rif 

(3)  A  diploma  for  the  person  who  ha.^  obliiined  the  dt^ree  uf  "merit." 

** IMstinguished  merit  '  is  granted  to  the  }>er!<on  who  has  obtained  at  the  competi- 
tion 85  out  of  the  TOO  point-j  allowetl  for  [lerfert  rtdfivati.m.  "Cireat  merit  "  is  granted 
to  the  persjou  who  has  obtained  7a  per  cent  of  the  same  points,  and  '  *  merit "  to  the  per- 
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«w  irilo  bas  obtained  <I5  per  cent.  The  penBon  in  any  of  the  divisionfl  has  moet 
diBtinpiished  himftelf  during  the  five  year:*  next  after  tlio  dale  he  received  the  di])loma 
of  "dutiqguished  merit"  in  maintaining  the  perfection  in  cultivation  by  which  he 
euned  his  honorific  distinction,  may,  upon  the  report  of  the  judges,  receive  a  Rold 
medal  and  a  .'^pcfial  dipUmia.  The  conipetifor,  in  making  his  entry,  nul^^t  t4ign  a  l<)rni 
in  which  he  replies  to  the  questions  it  contains;  he  is  re<iuested  to  add  a  small  plan  or 
OtttHp^of  the  arm  which  he  intends  to  enter.  The  report  on  tiiat  competitKm  has 
illuHinttions  t«howing  the  building?  and  live  Htm  k  of  the  farms  oi  the  moet  SUCCeesful 
competitors.  It  describes  also  their  methods  of  cultivation. 
A  certain  number  of  points  is  given  for  the  bookkeeping  accounts  kept  by  the  com- 

fetilor.  In  their  decisions  the  judges  arc  guided  by  the  pi'rfection  of  the  cidiivation. 
hey  should  endeavor  to  ascertain  how  far  the  competitor  may  serve  as  a  model  or 
example  by  the  way  in  which  he  works  his  farm  without  exhausting  it,  and  at  the  leaet 
expen^f  compared  with  the  net  profit  he  derive-*  from  it. 

Fitld-crop  cotuptlUions  Jor  the  improvement  oj  sitds. — In  1908  the  department  of 

Sliculture  offered  a  special  giant  to  tne  agricultural  societies  which  would  nold  durLos 
at  year  ctMnpetiUoDii  respecting  standing  crops.  The  main  object  of  that  speciu 
grant  was: 

(1)  To  stimulate  the  farmers  in  the  growing  of  choice  seed  grain. 

( '  To  encourage  the  practice  of  growing  seed  for  next  vcar'f  rrop  separate  from  the 
main  »Top,  using  only  tne  best  olitaiuable  seed,  sowing  it  on  the  best  prepared  land, 
and  the  (lean^,  allowing  it  to  thoroughly  ripen,  and  thrashing  and  storing  separately. 

(3)  To  obtain  pure  gram,  i.e.,  free  from  other  varieties,  the  presence  of  wmch  can 
best  be  detected  when  the  grain  ik  gmwtng. 

U)  To  encourage  the  use  of  seed  from  heavy  yielding  strains. 

(5)  To  promote  thf  '^^ow  ing  of  .oeed  from  clean,'  vigorous  crops  of  unifonn stand,  and 
with  brigtit  eti£f  straw  in  the  case  of  smaller  cereals. 

(6)  To  encourage  careful  and  intelligent  farmii^  and  the  production  of  grain  free 
from  w«*d  »pcdH. 

Rcgukitions  novtrniny  the  (-viufjililion.  (1)  The  competition  is  liuiiLcd  to  one  crop, 
to  be  selected  by  the  society  which  should  be  one  of  the  most  important  to  the  farmers 
of  the  district.  Entries  for  compel  it  ion  must  consij*t  of  a  field  not  leas  than  3  acres,  and 
where  potatoes  are  entered,  the  minimum  plat  not  less  than  1  acre.  Selection  is  made 
from  the  following  crops:  Wheat,  oats,  barley,  com,  peas,  clover,  and  potato<*8. 

(2)  Competition  is  limite<l  to  the  members  of  agricultural  tiocieties.  t  umpetitors 
are  allowea  to  make  entry  in  only  one  .society,  and  bbt  one  entry  can  be  made  by  each 
competitor. 

(3)  The  department  of  agriculture  grants  ?'>0 1«  each  of  the  wx-ieties  above  mentioned . 
This  special  grant  is  employed  in  paying  prizes  of  not  loss  than  $12,  $10,  $8,  and 
$5.  rrizes  are  awarded  by  the  iuages  only  to  fields  deserving  such  prizes.  The  plats 
are  visited  by  judges  appointed  bjr  the  de})artmeut  of  agriculture  of  Ottawa.  Last 
year  eighteen  societies  complied  with  the  r^ulations  and  received  the  government 
gra  n  t .  Th  i  y ear  forty-five  societies  have  applied  for  the  grant  and  transmitted  lists  of 
competitors. 

Those  competitions  are  very  useful  and  popular.  Some  of  the  suoceesful  competitors 
have  sold  at  a  high  jirice  the  prfxliire  of  iheir  fields  eiitert-d  for  competition  l;u*t  y<'ar. 

Special  romptiilion  for  girls  and  boy».— The  department  has  also  a^eed  this  year  to 
give  a  spec  ial  grant  of  $15  each  to  ten  societies  for  a  speciat  competition  for  girls  and 
boys  for  exhibits  consisting  of  solectirms  of  wheat  ancfoals.  Eat  h  exhibit  shall  con- 
sist of  a  sheaf  of  wheat  or  oats,  as  the  case  ma^'  (h>,  composed  of  a  sufficient  number 
of  plants  to  make  a  compact  (iheaf  of  approximately  8  inches  in  diameter.  These 
pkmtsarc  to  l)e  ."elected  by  hand  from  the  standing  crot)  and  must  show  the  full  length 
of  straw  (roots  not  included).  In  addition  to  this  sheaf  a^allou  of  thimshed  grain  from 
the  ssme  field  or  plat  is  called  for.  Exhibitors  are  advised  to  Meet  and  thrash  by 
hand  n  -iifTicient  nun  li  r  of  good  evenly  ripened  heads  to  give  the  above  amount  of 
thra.'^hed  grain.  This  oeed  may  be  sown  on  a  plat  by  itself  in  the  spring  of  1910,  so  as 
to  provide  a  place  from  which*  extra  good  plants  and  seed  for  next  year's  exhibition 
mav  be  ^f  U  rf>d. 

Milch-cow  cumpetiiions.— Thv  (iejiarlnient  given  also  a  special  grant  to  agricultural 
aodetieB  and  farmers*  clubs  whii  h  organize  milch-<  ow  <*om|>etitions,  taldng  into 
account  the  yield  of  milk  and.  if  |iossil)le.  ]tn  richness.  The  cows  are  milked  three 
tim^,  at  regular  intervals,  before  judgOvS.  The  first  milking  does  not  count.  Last 
year  6  societies  and  26  farmers*  clubs  received  the  grant,  and  this  year  6  societies 
and  47  farmers'  clubs  have  applied  for  that  grant. 
iS«d/atr«.— Another  special  grant  i^  alwj  given  tor  Hpriug  seed  fairs  organized  every 
by  six  or  eight  agricultural  |iocieties.  I^ectures  are  given  at  the  same  time  to 
ers  attending  those  foils,  which  produce  very  good  results. 
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Conclusion. — There  are  624  farmers'  clubs  in  the  Province  of  Queber.  Thev  do  not 
hold  fall  exhibitions.  Bo.^idos  orpanizing  faritu  rH'  in,<titiitcf  they  generally  buy  and 
own  thoroughbred  live  ^^lut  k;  a,  goud  many  hold  eiiandiug  crop  competitions.  The 
grant  tiiey  receive  is  from  $25  to  $50.  If  they  had  mora  funds  «t  their  diiposal  they 
could  encouraiTP  morn  lihorally  useful  competition?. 

As  to  agricultural  societieu,  it  i»  difEcult  to  bring  them  to  iavor,  out  of  their  funds, 
competituma  which  would  promote  the  best  intereste  of  «|{ricitttiire>  Too  <^n 
hotel  keepern  and  horsemen  exerripe  too  much  influence  over  their  management. 
What  those  men  want  before  all  is  to  attract  big  trrowds.  I  would  not  ad\ise  an  increase 
of  grant  to  agricultural  eocieties  and  farmers  clubs  otherwipe  than  by  special  grant,s 
for  special  purpoees.  Fecfl  fuirn,  field  rron  competitionsi  for  the  improvement  of  seed, 
milcn  cow  competitimis.  and  1  muv  add  the  most  useful  competitions,  are  maintained 
through  Bpecial  grant.«  «iven  for  those  purposes.  Only  a  certain  amount,  and  not  a 
big  one,  snould  be  left  at  the  disposal  of  the  agricultural  aocietiee  and  farmers'  clubs. 
Another  line  of  conduct  leads  to  the  waste  of  a  large  portion  of  the  public  grmie.  In 
Ireland  the  use  of  the  government  grants  is  controlled  ny  the  department  <rf  agriculture, 
and  such  a  poh>y  ha.';  produred  mo5t  pnf isfartory  ro.-uffs. 

O.  M.  Olson,  FuUmao,  Waah.,  read  the  following  paper: 

A  Plan  for  the  Ixtroiu  ction  of  Pkizf,  roNXHsis  ALONG  Agricultural  Lines 
AMONG  Adult  Farming  PisoPLic  by  tu£  Fakmeos'  iNOTrruTse. 

Any  considerable  extcnsioji  of  effort  on  the  part  of  furnu-rs*  inr^titute  work  must 
recognize  it«  present  importance  in  the  progretui  and  success  of  agriculture.  The 
fiinnera*  hwtitute  movement  has  long  sinre  passed  its  infancy  and  stands  to-day  a 
very  important  factor  in  agricultural  exteu'-ion  work.  Its  i^ucces.s  lie.-  and  will  con- 
tinue to  lie  in  coming  close  to  the  farmer  and  bringing  in  its  message  the  practical 
application  of  the  valuable  truths  of  agricultural  reeearcfa.  At'  firet  much  <tf 
the  work  was  abstract,  but  gradually  the  trial  of  various  ideas,  with  the  retention 
of  only  the  fittest,  has  deveu>ped  a  system  that  is  a  strong  element  in  agricultuml 
education.  To  progress  whenever  possible  calls  for  unitea  effort. 

It  is  not  enough  to  bring  the  practical  phn.'^es  of  agriculture  to  the  farmer.    -  v 
bring  to  him  the  latest  truths  in  agrit  ultural  research,  but  to  induce  him  to  make 
use  of  those  truths  and  to  use  the  things  that  he  actually  needs. 

It  appears  that  all  movements  einltoiK  iiitr  witliin  their  purpose  the  idea  of  educa- 
tion and  inspiration  to  the  farming  i)opulation  can  be  made  of  value;  that  anything 
we  can  do  to  develop  the  poosibtTities  of  communities,  to  indu<:e  habits  of  thrift,  tu 
conserve  the  nattiral  re«ources,  and  tn  promote  greater  BO<Mal  liapninc^^  rertainly 
comes  within  the  ruahn  ui  institute  work, providing  always  that  resuli.H  uulweigli  the 
cost.  This,  I  believe,  has  always  been  the  purpose  of  institute  work,  so  it  is  therefore 
not  a  material  change,  but  to  fiuther  its  purpose,  that  amy  newphaseof  workshould  be 
undertaken. 

But  why  should  inBtitute  work  undertake  to  include  contest  work?  It  has  long 

been  recognized  that  (ienion?traf ion  work  is  a  success  and  very  effective.  It  is  not 
enough  to  proMcnt  a  thing  to  the  eur  but  to  the  eye  if  possil)le.  All  incline  more  or 
leas  to  the  old  adage  that  "seeing  is  believing,"  and  especially  is  this  inie  with  the 
farmer.  Having  been  made  the  butt  of  ridicide  and  the  l»asis  of  humbug  so  oft  on. 
it  is  no  wonder  that  he  becomes  skeptical  and  hesitates  when  told  to  <lo  this  or  thai. 
Minnesota  farmers  shook  their  heads  when  told  they  could^grow  com,  but  when 
they  saw  it  they  believed  it,  and  tonlay  they  are  enthusiastic  and  eager  lor  more 
concern ini,'  it. 

If  contest  work  is  made  to  provide  a  demonstration  to  the  public  it  seems  worthy 
of  consideration.  Uaving  settled  that  this  form  of  work  is  desirable,  we  are  confront  tnl 
with  the  development  of  a  plan.  Ilow  can  it  be  oi^uized  to  secure  the  desired 
ret<ult  and  other  jxtssibilities  as  well?  Any  plan  for  industrial  contests,  whether  for 
the  youth  or  the  adult,  should  deal  with  things  that  are  practical.  We  need  new 
knowk  d-r,  but  we  need  also  to  put  our  present  knowledge  into  more  practical  form. 
Even  though  conte^'ts  be  inaugurated  to  develon  certain  poBsibilitieB  in  a  community, 
they  should  conform  to  (he  practical  in  every  pnase. 

A  contest  shouhl  provide  some  st  imuhis  for  individual  effort  or  a  stimulus  for  certain 
farmers  to  make  a  greater  effort  and  be<'ome  a  goo<l  pattern  for  their  neighbors.  Hut 
few  farmers  are  free  to  take  the  initiative  in  farm  work,  yet  the  balance  are  ready 
imitators  of  the  few.  Farmers  are  inclined  to  do  a  grrat  many  things  because  thev 
have  observed  that  it  is  a  practi«'e  of  some  8UcceH>ful  farmer  in  the  neiiihhorhood. 
Any  farmer,  who  is  a  farmer  at  all,  knows  who  is  the  best  farmer  in  hi»  community. 
Why?  Because  he  has  obaerved  his  way  of  doing  things  and  he  has  seen  the  results. 
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In  other  irords,  tli«  power  of  doing  a  neighbor  good  rests  not  with  tellii^  him  what  to 

do,  but  in  dninp  it  for  vourself  and  letting  him  neo  whnt  it  will  do  for  ym:.  We  can 
not  go  out  and  set  a  ^oo<i  example  to  every  farmer,  bull  believe  it  poesibie  to  introduce 
contest  work  whorebv  nearly  every  farmor  fai  the  State  will  have  an  opportonity  to 
observe  profnt»B8  rcBultinp  from  it. 

T  do  not  aissume  that  the  plan  I  propose  is  perfect;  nor  do  I  believe  that  such  a  one 
could  be  fully  worked  out  here  to^lay.  It  no  doubt  will  be  of  slow  growth ,  accumu- 
lating an  idea  hero  and  anotherthore,  until  it  presents  a  8 ypt em  that  i^^  vorv  effective- 
one  in  which  the  propoBod  plan  may  be  entirely  lost  uight  of.  1  would  make  it  a 
contest  of  farms  and  farming  operations  coveriniF  a  3rear  rather  than  of  any  tndividniJ 
industry  or  branch  of  farmmg.  In  this  manner  it  would  become  more  widefpread, 
more  educational,  and  less  liable  to  be  made  partial  to  favorcnl  tactions  and  industries. 

It  may  be  claimed  that  model  .farms  are  now  being  conducted  in  deraoastration 
and  experimental  farms,  but  they  are  too  often  con  lnrtcd  under  conditions  that 
the  farmer  can  not  hope  to  secure,  something  the  farmer  knows  full  well.  The  best 
model  farms  of  to-day  are  those  owned  and  operated  bv  progressive  farmer^.  To 
make  the  contest  more  truly  applicable  to  the  one?  wo  wish  to  reach  it  should  restrict 
the  number  of  acres,  say  20  to  160,  and  require  that  it  be  oi>erateU  by  the  owner,  who 
shall  maintain  his  residence  on  the&umand  onductitas  his  chief  source  of  business. 

In  the  farmin}*  to  bo  followed  out  there  should  be  maintained  a  reasonable  diveri^ity 
of  the  a^roved  industrica  and  industrial  possibilities  of  the  locality  with  a  just  con- 
sideration for  the  stability  of  prosperous  conditions.  In  the  makmg  of  a^^irds  the 
following  should  receive  relative  consideration:  Evidences  of  practicability,  con- 
tinued prosperity,  diversity,  business  management,  general  appearance,  convenient 
arrangement,  not  forgetting  home  conditions  and  social  happiness. 

The  unit  of  division  for  the  contest  should  be  the  county,  for  the  rpa.'^on  that  con- 
ditions are  comparatively  equal,  and  the  plan  assumes  that  the  county  has  an  interest 
in  the  work  and  mmt  .^how  it  by  assisting  in  the  awards  and  the  raising  of  the  prise 
money.  Counties  should  be  grouped  into  districts  where  climatic  conditions  and 
crop  productions  are  comparatively  similar  and  equal,  and  a  district  contest  held 
among  the  winning  farn)y  of  the  countieH  in  the  di.strict. 

The  state,  by  appropriation,  shall  furnish  the  prize  money  for  the  district  contests' 
and  one-halfthe  pn«e  money  for  county  contests,  to  bedistributed  as  follows:  A  county 
prize  in  i  \  rry  county,  in  which  the  county  will  rai8<'  a  certain  amount  (not  less  than 
a  certain  sum  of  dollars)  and  will  conduct  the  county  awards.   To  such  counties  there 
is  given  an  equal  amount  as  the  amount  raised  for  pnse  money  (not  to  exceed  a  certai  n  ^ 
mm).    F  >r  a  disf  net  prize  there  shall  be  awarded  the  sum  of  80  many  dollars  for  every 
county  in  the  disthct  that  conducts  a  contest,  the  award  to  be  made  by  Uie  institute, 
department. 

S  )  V^r  the  contest  itself.    But  what  of  result.s?   Have  we.  by  our  extra  or 

di  verted  efforts,  ^uned  anything?  Have  we  secured  material  results  to  warrant  the 
expense?  Of  this  only  time  can  tell.  While  movements  of  thie  Idnd  can  not  be 

measured  by  dollars  and  <  entR,  thin  wc  r\n  know,  that  a  community  ot  intereefc  will 
have  been  aroused  before  a  county  prize  need  be  paid. 
It  appears  reasonable  that  a  state- wide  cont^  of  this  kind  must  stimulate  the  rural 

occupation;  that,  if  rightly  conthu  ted,  we  will  have  stimulated  or  developed  in  cm 
munities  possibilities  which  would  have  remained  dormant  much  longer;  that  it  may 
brin^  about  the  utilizing  of  local  or  neighborhood  experience  more  extensively;  and 
that  It  may  lead  t^)  the  elimination  of  some  of  the  present  drudgrry  r  f  farm  life  Wr 
have  every  reason  to  believe  that  the  rompetiti\  e  spirit  will,  an  in  the  past,  continue 
to  cause  progress. 

The  result  of  a  plan  or  movement  of  this  kind  mtirt  not  be  mea.<?ured  by  the  good 
to  the  one  in  fifty  who  becomes  a  prize  farmer.  The  other  fi»rty-Dine  contestants  have 
progressed  and  set  a  go<xl  example  that  i.s  bound  to  be  effective. 

In  conclusion,  whatever  may  be  Niid  of  the  result.s  or  its  feasibility,  its  succe.«is  will 
depend  upon  the  manner  in  which  the  farmers  take  hold  of  it.  In  so  far  as  we  can 
inteiest  tnem  will  it  be  succeasful,  and  only  to  that  extent.  UnleB  m  receive  a 
response  from  the  field  of  labor  otur  plan  is  in  \'aan. 

H.  L.  Russell,  Madison,  Wis.,  read  the  iollowing  paper: 

The  PRAcncABn.mr  and  Anvi.eiABiLrrY  ok  TToldixg  all  Summer  iNsnruTEa  i.v  the 
Babns,  Obchabds,  or  Open  Fields  in  Imueuiate  Contact  with  thb  Conditions 

VMDIft  WHICH  ANOUXa  ANO  CrOPS  ABB  PBODUCBO. 

There  is  so  much  universality  in  these  respective  subjects  that  it  is  very  difficult 
to  suggest  anything  new.  I  think  there  is  no  question  but  what  we  all  agree  that  it 
if  a  very  demrablo  thing  indeed  that  we  introduce  new  features  as  faur  as  possible  into 
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our  work.  We  can  take  a  lesHon,  1  think,  in  thin  matter  from  the  hou.sowife.  She  has 
flour  and  salt  and  pepper  and  it  may  he  a  few  other  thing!<i  at  her  command  with  which 
■he  has  to  comp^^und  the  various  meaue  which  she  nuts  before  ur.  If  we  were  to 
be  fed  entirely  noon  bread  and  potatix-s  or  meat  ana  potal<K'8  it  would  get  to  l^e  a 
monotonous  dtet,  out  she  has  learned  by  the  artful  association  of  these  ingredients  how 
to  put  before  the  household  an  appetizing  dish,  and  I  believe  we  must  put  our  educa- 
tional thcorie:'  a  eood  deal  the  .■<tme  way.  Wo  have  ^jot  to  take  the  ingredients  whit  h 
contain  any  gooa  to  the  farmer  and  hash  them  up  in  such  a  shape  tl^t  they  will  be 
attractive  aiid  presentable,  and  that  calls  for  the  continual  variation  in  the  program 
that  is  pre.sented  to  the  farmer  in  order  to  induce  him  to  improve  liisi  methods. 

The  demonidjfation  method  is  unquestionably  the  moai  succeiisiul  way  in  which 
that  can  be  done.  The  ahorteet  route  to  the  biain  is  through  the  eye,  «m  even  the 
mast  intelUgent  man  comprehends  what  you  desire  to  brin^'  befor*'  him  ver>'  muf  h 
more  quickly  and  more  thoroughly  if  it  is  presented  to  him  irom  an  objective  point 
of  view.  If  that  is  trae  with  ttie  person  who  is  familiar  with  fiurta  and  figuroe,  who 
can  analyze  data  and  can  undf  r  f.Ti  )  ntble.s  and  tbn  ]irinted  pa^jo,  it  is  much  more 
true  with  the  farmer  who  gel^  ul  tiang!}  through  hia  tingurs  rather  than  thn>ugh  the 
other  processes  of  thought.  There  is  therefore  no  question,  so  farasadvisability  iscon- 
Cemea,  that  the  demerit r.ilt'in  metho<l  of  pre^)entin<|;  the  tiubjei-t  i»  incoSBpanbly 
superior  to  the  lecture  meiii»Hj     That  has  bceu  UtnUfd  over  and  over  again. 

There  are  certain  facts  that  are  particularly  desirable  and  particiilarlv  easy  of 
Vjrinj^incr  Vn  fon"  the  farmer.  The  demonftration  farm,  fnr  instnnee,  i.s  one  of  the  very 
beet  muihudit  of  iiiustraiion.  In  Wisconsin  that  ha^  iak(>n  torm  through  the  estab- 
liahmrat  of  county  dMnnistn^on  fame.  In  phtee  of  taking  the  farm  of  the  beat 
farmer  in  a  community,  wego  to  the  county  pt»orhou9e  farm  that  is,  iheinsaiioa.<^'lum, 
the  county  insane  asylum — which  usually  has  a  largo  imrt  of  land.  This  is  a  piece 
of  land  that  is  owned  by  the  community  as  a  whole  rather  than  by  an  individual. 
Fverv  yn  r^^m  in  the  county  has  more  inter»*fl  in  the  dcveU)j)ment  of  this  particular 
farm  than  \  le  w<  mid  in  the  development  of  a  farm  of  some  particular  ne^bor.  There- 
Ibrein  thin  wav  we  obviate  part  of  the  jealoiulea  which  might  aiiae  if  the  farm  of  a 
certain  individual  were  selected.  That  farm  is  tifsed  as  n  T>;i.«iH  of  (>|>eration.  The 
agricultuml  denartment  requests  the  superintendent  to  la^  oui  a  partu  uW  method 
of  rotation  and  ]^roper  arraogemeirt  of  his  fielda.  We  give  him  grain  of  selected 
character,  and  then  Ine  farmers  are  brought  in  the  course  onhe  summer  to  this  dcrann- 
atration  farm  for  a  farmers"  picuic.  Thciic  picuies  are  in  progresiw  during  tho  mouths 
of  July  and  Au^upt  all  throi^  tho  State.  The  farmers  come  to  this  county  demon- 
stration farm,  and  they  are  coming  in  large  numbers.  It  is  also  possible  at  this  farm 
to  carry  out  cooperative  fertilizer  experiments.  Wisconsin,  in  epite  of  the  fact  that 
it  is  a  prominent  dairy  State,  is  already  suffering  from  loss  of  sou  fertility,  and  it  ia 
ncceB^ary  to  hrinj^  the  farmm  to  a  realization  of  this  ^t.  This  can  best  be  done  by 
making  comparative  fertiliser  tests  and  by  application  of  rock  phosphates  combined 
with  manure.  In  a  surprising  way  this  test  h;us  demon.strated  tin  in  <  i  s^ity  of  utiHzing 
those  fertilizers,  and  so  it  is  poesible  thtough  the  demonstration  to  bring  to  the  realixa* 
tion  of  the  farmer  the  truth  we  want  to  convey  in  a  way  which  we  have  not  been 
^le  to  do  before. 

One  of  the  men  in  my  particular  department  has  a  means  of  illustrating  what  has 
been  poerible  to  do.  Wisconsin,  as  you  Icnow,  is  %  prominent  dairy  state.  The 

diw^i.'^e  of  bo\  ine  tuberculosis  is  one  of  the  main  s<*ourge8.  Years  \vn.  n  wi  V  u  LMn 
the  consideration  of  this  question  the  farmers  had  absolutely  no  conception  of  what 
it  meant  from  an  economic  point  of  view.  We  had  prepared  ouUelins  treating  this  sul^ 
jert.  We  distributed  them  widely  and  they  were  well  ilhu^trated,  and  as  far  as  it 
was  possible  to  do  by  the  printed  page,  wc  felt  that  we  had  in  the  distribution  of  this 
matoial  rfiown  good  work,  and  yet  what  was  the  resultT  Wo  made  so  iur  as  the 
tuberculin  te  *^  -v  re  fonrerne  !  1  than  1,000  tests  a  year  -ab  the  result  of  this  pu{XT 
campaign.  We  made  up  our  uuuds  that  if  we  were  going  to  combat  the  diMia^yo  of 
bovine  tuberculosis  successfully  from  an  economic  point  of  view,  we  had  to  adopt 
Rome  other  nietluxi.  po  wc  began  the  demnn.stniti'  n  (  nnpaipn,  wlii<  h  consisted  of 
going  out  and  taking  a  herd  which  had  been  admitloU  solely  and  ab'Mjlutelv  on  the 
basis  of  the  test  appucations  of  the  tuberculin  tests,  taking  animals  from  that  herd 
and  shitijrhterin?  them  before  the  neopln  ."sn  they  miirht  see  for  themselves  the  ravairr^ 
of  tuberculosis  in  dairy  tracts.  Tnis  was  done  at  the  staUi  fair,  and  at  various  county 
fairs,  before  farmers'  in.stitutes,  before  any  and  all  kinds  of  organizations  in  which  we 
could  jrct  the  actual  st(K;k  owners  to;jpther  We  minimized  the  test  port  of  the  ques- 
tion, but  wc  emphasized  the  economic  side  of  the  question.  Wo  told  the  farmer: 
'*You  can  not  afford  to  allow  the  disease  of  tub«rcul(ms  to  remain  in  your  herd  for 
the  sake  •  *f  ilu>  herd  itself,  and  heio  is  a  demonsttEtion  of  it."  An  aoinal  pomibly  in 
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prime  condition,  which  had  reacted  to  the  test,  wieeelected  and  the  internal  conditioii 

of  the  carcafw  <lt'monstrat<'<l  tho  presence  of  the  dit«paae.  The  test  and  dcmonFt ration 
convinced  Lhuoe  oeople  in  a  way  ihat  no  amount  of  lecturing  would  have  done. 
The  result  was  that  in  the  first  yew  afler  wo  hej^  the  public  demonstrations  the 
tuberfiilnr  tests  wore  increased  to  many  thouaandy.  could  not  have  gotten  these 
result.s  hud  we  not  adopted  this  demonstration  caiupaigu.  These  illustrations  show 
tiiatso  far  as  advisability  is  concerned  there  is  abs(4utely  no  question  bnt  that  in 
farmers' institute  work  we  should  ad.npt  flcmonstration  int  thfxJs. 

As  to  tho  practicability  of  carrying  Uiai  out  under  the  organisation  of  the  farmers' 
institut<»,  it  will  depend  entirely  upon  what  orf^ization  you  have.  If  your  farmers* 
institutes  are,  as  they  are  with  m,  while  nominally  under  the  control  of  thi'  upri- 
cultural  college,  yet  under  the  immediate  direction  of  practical  farnu  rK  whotio  lime 
is  lar]gely  taken  up  during  the  summer  months  b^  their  farm  occupaiion  but  who 
give  to  this  work  a  portion  of  their  time  in  the  winter  months,  such  demonstration 
methods  can  not  obtain.  But,  on  the  other  hand,  if  your  farmers'  institutes  are 
under  the  direct  control  of  jour  agricultural  college  where  you  have  men  who  can 
give  their  entire  time  to  this  work,  and  who  have  ability  to  give  expert  information, 
then  I  believe  that  the  institution  of  these  demonstration  methods  is  going  to  be  replete 
with  much  more  success  than  with  the  metbcKi?  v  im  h  Ii.tve  been  pro-iously  followed. 
1  am  aatiafied  from  our  own  experience  that  thi&  is  true.  With  us  this  demonstra- 
tion type  of  the  irwrk  hi  bei  ng  carried  on  by  the  agricultnnd  college  proper.  We  now 
have  an  a/i j(  ultural  exlension  dep.irt imut  which  is  coordinate  in  importance  with 
the  experiment  station,  yet  connected  with  the  teaching  portion  of  the  collie,  so 
that  the  college  stands  as  it  ivere  on  a  three-legged  bests,  in  which  the  extension  is 
reii.\nl<^d  as  coordinate  in  importance  with  the  internal  w  irk  and  th*-  rwearch  ^\!lrk. 
The  men  who  carry  on  this  extension  work  are  paid  commensurate  with  what  men 
are  paid  in  the  other  departments. 

Another  matter  of  great  importance  in  this  extension  work  is  that  wf  nid  send 
out  to  the  farmer  men  of  experience,  it  will  not  do  to  send  out  a  fledgling  from 
ochool  to  these  practical  men  in  farm  work.  We  have  got  to  have  men  of  mature 
thought,  men  or  jud<_'mnrit  !^<i  in  pirkinir  f^xtenfion  men  vro  try  n=i  far  as  poBsible 
toget  the  very  strougetit  kind  ot  men  for  this  work  tliat  we  can  poiwiblyget..  Some  of 
the  very  beet  men  in  the  university  are  spending  a  large  part  of  their  time  in  this 
extension  work,  and  I  belirvp  that  whfMi  we  mi-*'  the  salaries  of  some  extension  men 
to  a  point  commensurate  with  wlial  we  are  giving  rc^M^ch  men  and  administrative 
men  wid  the  teaching  force,  we  will  be  able  to  command  the  servioee  of  men  of 
ability.   This  is  abeolutely  necesssary  for  conducting  this  kiod  of  work. 

In  the  absence  of  H.  M.  Cottrell,  Fort  CoUins,  Colo.,  his  paper  was  read  by  Secfotaty 
Hamilton,  as  loUows: 

What  fuM  oooud  »b  Awimn  bt  the  Inmnn  90b  OonvwimB  DBMONanuknoir 

Mnamrae? 

Wa  hKf  found  it  muatlsfsctory  to  hold  institutes  in  fields  or  orchards.  Our 

summer  mectingf  average  an  attendance  of  conFiderablv  over  100,  and  often  .300 
to  500  attend.  We  tried  holding  the  meetings  in  the  iielJa,  but  found  the  dania^^e  to 
crops  too  sr(»t.  We  prefer  to  hold  the  summer  inBtitntes  in  groves  close  to  the  nelds 
ororrhftrop.  Before  the  time  called  for  the  opening  session  the  institute  speakers 
make  an  invesitigation  of  the  farms  and  stock  of  the  neighborhood  to  become 
familiar  with  local  conditions  and  needs.  The  talks  are  adapted  to  meet  the  par- 
ticular  needs  of  the  community.  Attention  is  called  to  various  fields  and  orduuds. 
good  treatment  explained  and  commended,  and  defects  pointed  out.  In  orchard 
work  pruninc;  demonstrations  are  made  by  takinf;  branches  of  trees  on  tlie  platfona 
and  pruning  them  as  the  trees  in  the  orchards  should  be  pruned,  explaining  the 
principles  at  the  same  time.  Similar  methods  are  followed  with  garden  and  field 
crops.  When  live  stock  is  under  consideration,  the  animals  are  brought  in  front 
of  the  platform,  examined,  discussed,  and  judged.  The  same  is  done  with  field 
crops  and  wldi  fmit.  We  nsnally  limit  these  institutes  to  one  day,  as  that  is  all  the 
time  farmers  fe<  l  that  they  can  spare  in  the  crop-growing  season.  Sessions  are  held 
in»n  10  a.  m.  until  noon,  and  from  1.30  to  4  p.  m.,  each  lecture  bein^  limited  to 
th^y  minntes.  When  the  faxmem  are  not  too  busy  a  ni^^t  session  is  held.  In 
Colorado  we  have  found  it  impracticable,  in  most  bxalities,  to  eonllrif  an  institute 
to  the  consideration  of  one  topic  only.  The  difference  in  altitudes,  soil,  and 
shelter  oonditioiw  ara so  varied  taat  most  placeademaadinfonnationoiiaeveial lineo. 
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Jolm  HamUton,  of  die  United  Statae  Depeitment  of  Agriciiltiife,  empliaaued  <h» 
neceerity  end  edventage  of  oculer  dMnooetwdonB  in  conveying  infomMtion  tbet  ie 

to  be  put  into  practice. 

J.  W.  StewartpOi  Flcuide,  tpokb  of  the  good  to  be  derived  from  pnxe  oonteile 
among  boys. 

W.  L.  AmoBB,  of  Maryland,  remarked  upon  the  importance  of  demootftratioDa 
end  told  how  he  had  «iliefced  the  newspaper  men  in  the  work. 

Andrew  Elliott,  of  Ontario,  claimed  that  demonstration  work  was  most  valuable 
wheu  doiu'  by  a  farmer  amonp  his  noi^rhbors. 

F.  S.  <'oole\ ,  of  Montana,  told  of  the  good  resulta  following  demonstration  ianna 
for  dry-land  farming. 

6.  A.  Oole,  of  ^lAtmmmmm^  temai^ed  on  the  wonderful  progreaa  obtained  by  demooo 
Btiation  work  in  rice  Umd  previoualy  conaideied  worthlias.  DemooBtiatiooe  on  the 
cultivation  of  com  and  cotton  alaogave  surprising  results. 

S.  A.  Robinson,  of  Virginia,  gave  an  inoight  into  the  demonatmtaoiL  work:  beiqg 
done  and  needed  in  his  State. 


Vice-president  G.  A.  Putnam  called  the  meeting  to  order  at  2  o'clock. 
In  the  absence  of  W.  J.  Black,  Winuip^,  Canada,  Secretary  iiamiitun  read  hia 
paper  as  followa: 

THX  FaACTiCABiUTY  AND  AdVISABIUTY  OF  OPERATINO  STOCK  AND  PBODVOI 

"Salbs  FAnw"  AHD  Flaw  ron  Gonduotiko  thkh. 

In  considering  the  extent  to  wiuch  a  vvoiikl  be  practicable  and  advisable  to  operate 
atock  and  produce  sales  fairs,  asststance  may  be  had  from  a  review  of  -mular  work 
carried  on  in  Canada  with  much  success  during  the  past  eight  years,  in  the  vear 
1901  the  Ontario  Department  of  Agriculture  and  the  Dominion  Cattle  BreeUeni' 
Aflsociation  held,  at  Giielph  and  Ottawa,  Ontario,  two  sales  of  pure-bred  live  stock, 
which  have  been  repeated  annually  «inrr  that  time.  At  the  earlier  sales  both  cattle 
and  aw  ine  were  sola,  but  after  two  yearw  experience  offerings  consisted  entirely  of 
cattle,  chiefly  of  the  Shorthorn  breed . 

So  ^ati.'ifactory  was  this  new  method  of  disfxieing  of  pure-bred  stock  considered 
thai  its.'^c  K  iutiuiiii  of  Hlock  breedera  iu  other  provinces  took  it  up,  and  every  provincial 
live-stock  aHaociation  from  the  Atlantic  to  the  Pacific  in  Oanada  now  hais  given  it  * 
trial.  In  the  provinces  of  nntnrin  Manitoba,  Siv^katchowan  and  Alberta  m\es  are 
comparatively  well  establi^^hed  and  are  atwistiug  in  creating  greater  interest  in  the 
use  of  pure-bred  breeding  stock.  FarmMB  come  to  the^e  sales  knowing  lhat  they  will 
have  tne  opportunity  of  purchasing  pedigree<l  t^Un-k  at  a  reasonable  price.  The 
breeder  who  operates  on  an  extensive  sca^  ha^i  au  upuortuuily  of  disposing  of  hia 
surplus,  and  the  obocure  atocknum  the  privilege  of  offering  hie  aoimab  wheve  buyeia 
are  led  to  confrrepite. 

The  live-stock  associations  under  whose  auspices  these  sales  are  held  uauaily  hunt 
the  number  which  may  be  offered  for  sale  at  any  one  point,  and  an  effort  is  made 
to  see  that  animals  considered  unfit  for  breeding  pnrposies  are  not  included  in  the  cata- 
logue. UsualU-  HuloH  are  held  in  conjunction  with,  and  at  the  conclusion  of,  a  winter 
or  epring  fair;  many  of  the  beat  animala  OMnpete  for  priaea,  and  afterwaida  become 

the  subjects  of  spirited  bidding. 

The  only  chxtm  ol  farm  produce  offered  for  sale  at  fairs  in  Canada  has  been  seed  g^ins. 
Thirty-seven  years  ago  a  farmers'  club  near  Guelph,  Ontario,  held  an  exhibition  at 


taking  that  to-day  seed  fairs  are  carried  on,  I  believe,  in  every  province  of  Oanada. 
These  fairs  are  held  under  the  auspices  of  agricultural  scH-ieties,  and  are  dire<'te<l  by 
the  provincial  department  of  agriculture  or  the  seed  branch  of  the  Dominion  Govem- 
meut.  In  all  cases  the  governments  of  the  provinces  give  special  aid  financially  to 
this  work.  In  the  grain-growing  di.stricti>i  of  the  prairie  country  it  ia  not  unusual  to 
have  at  a  fair  representing  an  area  80  miles  in  diameter,  30  exhibits  o!  wheat,  20  of 
oats,  20  of  barley,  and  a  smaller  number  of  peajB,  flax,  timotl^,  and  other  aeeda. 


Aftbbnoon  Session,  Tuesday,  August  17,  1909. 


So  successful  was  this  under- 
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Ueually  the  regulations  insist  that  each  exhibit  contain  not  leas  than  two  bn^'hols, 
tuid  the  owner  is  required  to  make  a  declaration  stating  that  the  sample  ehown  is 
reprej«>ntati  ve  of  at  least  50  bushel.s  offered  for  sale.  Cards  are  attached  to  the  exhibits, 
showing  the  name  of  the  exhibitor,  number  of  bushels  for  sale,  and  the  selling  price. 

In  the  grain-growing  districts  of  western  Canada  exhibitions  of  this  kind  have  been 
carrie<i  on  for  five  yearn  with  excellent  results^.  Jn  motii  ra.-*QS  addresses  are  delivered 
at  the  fairs  by  authorities  on  agriculture,  and  farmens  have  been  led  to  realize  the 
'value  of  pure,  clean  seed.  So  great  has  the  demand  for  selected  seed  become  that 
well-ej<tabli8luHi  need  firms  have  been  unable  frequently  to  meet  it,  and  progressive 
&nnen  are  making  a  business  of  growing  grain  for  exhibition,  knowing  that  it  can  be 
0old  at  a  higher  pnce  than  may  he  obtained  for  grain  not  suitable  for  show.  It  is  not 
uncommon  for  several  thoui^and  bvishels  of  feed  ^rain  to  change  hands  at  a  single  fair. 

Produce  burs  therefore  have  been  proven  to  be  not  only  practicable  but  ad\asable 
in  grain-growing  districts,  when  confined  to  exhibits  of  seeds.  Whether  other  classes 
of  prrKluce  could  be  giu  f-essfuUy  include<l  where  these  fairs  are  now  carried  on  is  a 
matter  not  yet  settled.  Since  the  seed  of  grains^  the  chief  produce  of  one  country, 
have  been  handled  successfully  at  pixxttice  sales  nmrs,  it  seems  reasonable  to  nrsstune 
that  the  chief  prixluce  of  other  countries  might  be  similarly  exhibited  and  eold. 

Kulcs  and  r^ulations  for  the  sovemment  of  seed  fairs  and  live  stock  coles  are  her^ 
wifli  appended  for  the  benefit  ol  those  who  may  derire  such  information. 

RULES  FOR  THB  OOVBRNMENT  OF  STOCK  .SHOWS  AND  SALES. 

1 .  Animals  whose  pedipree^  are  publi«hp<!  in  the  catalogue  of  .sale  may  compefo 
wiiiioui  any  formal  eutry^  but  the  comnuiue  rcservea  the  r^t  to  order  any  anmial 
out  of  the  ring  which,  in  its  opinion,  is  not  worthy  of  a  prixo. 

2.  The  decision  of  the  judge  is  to  be  absolutely  final .  Therp  will  be  a  class  for  males 
and  females  only  of  each  recognized  breed  of  cattle  represented,  and  each  class  will 
be  composed  of  the  following  sections:  (1)  Three-year-olds  an<i  over;  (2)  two-year-olds: 
•nd  (3)  yearlings.  Championships  in  the  various  breeds  will  be  given.  A  detailea 
prisee  list  will  be  issued  pnor  to  date  of  the  show. 

3.  The  ages  of  cattle  will  be  computed  to  the  first  of  July. 

4.  In  sections  of  three  entries,  one  prize  will  be  awarded;  in  sections  of  four  entries, 
two  prizes;  and  three  prises  will  be  given  if  there  are  five  or  more  entries.   In  case 

there  nhould  not  be  a  sufficient  number  of  entrie.s  in  any  one  .'section  to  qualify  for  a 
pnae,  the  various  sections  of  the  class  may  be  amalgamatiiBd  and  prizes  awiuded  on  the 
mbove  htuAs, 

5.  TIk  r^ale  superintendent  appointed  by  the  association  will  have  entire  charge 
of  all  animals  on  the  grounds,  stable  accommodation  and  routine,  and  his  instructions 
must  be  implicitly  obeyed  by  all  owners  and  atten^mte  upon  cattle. 

6.  A  charge  of  5  per  cent  on  the  amount  realized  bv  the  «alr  nf  rach  animal  will  be 
retained  by  the  association,  in  addition  to  the  entry  fee,  to  meet  feeding,  advertising, 
•ttcUoneer,  and  other  expenses. 

7.  Stock  must  be  in  the  stable  not  later  than  10  a.  m.  of  the  day  priorto  die  date  of 
sale.  § 

8.  AH  aniiiialB  while  on  the  grounds  will  be  supplied  with  hay  free  d  charn,  ownem 
finHin::  their  own  grain.  Giain  can  be  geneiaUy  purchased  at  reaaoiiable  prices  on  the 
grounda. 

9.  Prospective  bttyers  will  be  given  an  opportunity  of  eiainining  the  stock  prior  to 
tilie  sale. 

10.  Each  animal  entered  shall  be  sold  to  the  highest  bidder.  There  shall  be  no  by- 
biddinff  by  tho  (nvner  of  the  animal  or  anyone  on  his  behalf.  Statutory  declaration 
n):iy  be  required  from  anv  biiycr  or  seller  to  the  efTect  th  u  -Any  purchase  or  sale  ia 
bona  tide,  and  that  there  has  been  no  by-bidding  in  connection  therewith. 

11.  The  highest  bidder  will  be  the  buyer,  and  if  any  dispute  arises  between  i  u  c  ^r 
more  bidderB,  it  chall  be  settled  by  thr  arumal  being  again  put  Up  and  resold.  The 
decision  of  the  auctions  shall  be  final  in  all  catics. 

12.  Thoprivilfli^  of  withdrawing  an  animal  from  the  sale  atany  time  diall  rest  s(^ly 
with  the  executive  rnmmitte<»,  and  shall  be  exonnsed  at  the  discretion  of  it-  duty 
appointed  representative  iu  the  sale  ring,  and  the  executive  committee  shall  iiave 
power  to  cancel  the  sale  of  any  animal,  before  or  after  the  delivery  of  such  animal, 
provided  Buch  a  rour^e,  in  it."  opinion,  ih  fair  nm]  jn*-t  to  both  buyer  and  neller. 

13.  All  purchaacs  must  be  settled  for  wiihm  «>ne-liali  hour  of  the  sale  of  the  animal. 
If  purchasers  fail  to  settle  for  their  pure ha.sefl  as  stated,  the  committee  reserves  full 
power  to  resell  the  animal  to  the  beat  advantage,  either  public  ly  or  privately,  without 
lurther  intimation,  and  anv  loss  ariainff  from  resale,  u^ether  with  aeep  and  aU  other 
expeum,  will  be  coUectea  liom  the  ^bliiiltem  at  this  Mie. 
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14.  Immediatelv  sdt&t  each  purcbaac  is  declared,  the  risk  of  the  aaimAl  abAil  be 
cxetotively  with  the  purchaaer,  and  it  is  declared  tiuU  until  a  iettleaMmt  thall  Im»  made 

in  tho  teriij^  of  tha^e  c*onditioaH  live  delivrr>-  nf  the  animal  shall  ho  tUL^pendod. 

13.  iiciure  an  animal  cau  be  removed  from  the  building  the  buyer  mu^t  prei^eni  to 
the  Buperintendetit  an  order  signed  bjr  the  manager,  and  ^ve  receipt  for  toe  animal. 
This  orclrr  mii'^r  l  -^  left  with  the  superintfndpnT.  nn-1  will  be  evidence  of  the  delivf*ry 
of  the  t<totk.  Uwueruaiid  attendanUs  are  specially  warned  a iraiii^t surrendering  animals 
■old  without  espress  order  of  the  auperintendent. 

IG.  The  manager  will  have  power  to  give  a  receipt  in  full  for  all  payments  forstock, 
and  will  remit  Uio  amount  realized  the  proper  chargeij,  £ur  each  animal  to  the  seller 
thereof,  within  three  weeks  after  the  date  of  the  sale. 

17.  Animal.'^  not  to  be  shipped  by  rail  will  he  delivered  to  the  buyers  on  tho  sround 
where  the  sale  held,  aud  the  buyers  will  take  charge  of  them  immediately  after  the 
cktee  of  the  sale. 

Contributor"  will  he  held  rofiponsible  for  any  erroneouH  informatirm  roppocting 
aniuiak  entered,  thai  may  appear  in  the  printed  catalogue  of  any  association  sale 
unlew  written  notkw  of  0U(A  enor  is  filed  irim  tho  mttuiger 

of  Furh  Kile. 

li*.  lu  the  caae  of  persons  who  wiah  to  buy,  but  who  cau  not  attend  the  sale,  or  send 
a  repr^cntative,  if  they  forward  their  orders  with  full  instructions  to  the  secretary,  he 
will  be  re.«iponfnble  for  the  prompt  and  honorable  execution  of  such  orders,  and  for  tho 
proper  ^hipmeut  of  animals  bought  under  this  clause.  In  all  such  cases  the  money 
to  be  investe<l  muHt  accopipany  tne  order.  If  the  order  can  not  be  filled  in  a  Ottnner 
■atisfactorv  to  the  secretary,  the  mnnoy  shall  be  refunded  immediately, 

20.  Each  animal  offered  must  be  a  gixxl  representative  of  its  breed,  in  sood  condi- 
tion, in  sound  health,  not  defecii\e,  and  ^liall  be  roffiHtere<l  in  a  CaaOiQian  lOOOfd 
recognized  as  reliable  by  the  Dominion  Department  of  Agriculture. 

21 .  The  following  statement  has  been  si^ed  by  every  owner  of  iloek  entered  for 
•ale: 

*'  I  understand  that  ail  animals  entered  at  the  said  public  sale  have  nrovod  to  be  sure 
stock  gotten  if  the3r  have  been  tried.   If  they  have  not  been  triea,  tl»t  ilie  «^er 

as^-ume.<  no  rr-.-iixnir-ihilit y.    I  hereby  enter  the  ahove-<le.'^-ribe<l  uninuvl  SObjOCt  tO 

tho60  rules,  and  believe  that  the  said  animal  is  a  siuo  and  reliable  breeder." 

sous  aoTUUviMo  anno  faiub. 

1 .  All  grain  entered  for  competition  must  have  been  giown  by  the  exhibitor  in  the 

year  . 

2.  No  grain  diall  be  allowed  in  competition  for  |mzea  unless  the  samples  hhown 
re|)reserit  for  ^ ale  a.->  .-^e*  d  not  in  each  cla.-s,  than  50  buah«  ]  r  t  wheat,  50  buahelt 
of  uau,  30  bu&lielH  of  barley,  b  bushels  of  timothy,  aud  3  bushel^)  ui  peas. 

3.  In  each  exhibit  uf  wheat,  oats,  or  barley  not  leas  than  L  bushel  should  be  shown, 
and  all  exhibits  shall  be  held  to  l>*  n  t  resentfttivo  of  the  whole  quantity  of  tuch  grain 
offered  for  sale  as  seed  by  the  exiiibitor  , 

4.  Exhibits  containing  such  impuritiee  aa  smilt,  weed  seed,  or  other  grains,  iriiich 
in  the  o{)inion  of  tho  jiul^'O  aVe  of  a  noxious  nature,  shall  not  be  awarded  priaaa. 

5.  Nu  exhibitor  shall  be  allowed  more  than  one  entry  in  each  aectiuu. 

6.  All  exhibits  of  iecd  must  be  labeled  after  judging,  giving  the  name  and  addraia 
of  the  exhibitor,  name  of  (he  variety,  amount  f(^r  ^ale  assaed,  and  the  «?llin)j;  price. 

7.  Should  a  dispute  arise,  a  statutory  dei  luration  that  the  above  ruled  have  been 
complied  with  may  be  required  from  any  exhibitor. 

8.  All  exhibits  for  prizes  must  bo  dt-livcruMl  at  —  ,   ,  Tiot  later  than  —  - 

o  clock  —  m.,  on  ,   ,  and  shall  not  be  removed  uiitil  tho  close  oi  the  iair. 

9.  Entry  leea:  ^Klioat  and  oats,  60  cento;  other  aectiou,  25  cents. 

D.  W.  Working,  Moigantoim,  W.  Va.,  read  a  paper  on  the  kiBtmmg  subject: 

What  Plan  Could  be  Adoptkd  by  the  Institutb  for  Secuhino  tn  Imtboduo- 

nON  AN  D  (^ONTINUBD  MaiNTENAMCB  TBB  EmUW  YbAB  OW  A  MOVABLK  SCBOOL  IH 
BAOH  SYATS  AMD  PaOVUiCK? 

The  anfwor  not  easily  wnrkc<l  out  to  tlie  witiafaction  of  anyono  who  knows  the 
diihcuity  of  introducing  a  new  aud  unproved  method.  There  are  many  dithculties 
in  the  way.  Most  of  you  know  some  of  them.  Happily  for  me,  each  of  yon  know 
that  no  two  pmblenis  are  just  alike;  each  of  you  know  that  my  cut-^md^mad  plan 
will  not  work  in  your  fi<'ld. 

I  am  assuming  that  Uiere  is  and  need  be  no  conflict  betwiaen  the  farmers'  institute 
as  such  and  the  movable  school  aa  a  school.  I  take  it  that  tha  two  instimtiopa  ought 
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to  be  kept  very  diatinct;  tfut  neither  in  superior  or  inferior  to  the  other;  that,  broadly 
opcu^dng,  both  have  the  same  purpose;  taftt  each  ha*  a  pemiaueut  work  to  do:  that 
tno  molhodH  of  the  two  shoiilfl  usually  bfi  very  different;  tad,  finally,  thAt there fliioulid 
be  real  and  purposeful  harmony  between  the  two. 

I^t  me  try  to  emobame  the  auggestion  tliat  there  is  an<l  n?ed  \ye  no  conflict  between 
the  inftitute  and  the  movable  ponool,  and  that  there  hHouM  bo  real  and  purposeful 
harmony  between  them.  The  farmers'  institute  is  comparatively  old  and  wellestab- 
liahed.  I  have  auggeited  ih&t  it  is  a  permanent  institution.  Individual  men  come 
to  maturity  and  pass  away:  but  the  probleras  of  life,  of  education,  ami  of  induftry 
remain.  Somehow,  the  institute  aj>nealti  to  men  of  all  mtiin  and  conditions.  The 
inatitttie  is  not  a  kindergarten  school ;  it  attempts  to  present  the  severely  piacticy 
applicntiiui  of  the  fact«  and  prinriplr^  which  most  mature  firn-tors  know.  Because 
toe  teaching  process  i.s  long,  and  because  it  implieH  classifu  uiiou  and  gradation,  the 
institute  ran  not  adopt  the  teaching  pvoceas;  ana,  usually,  the  man  who  ha^  been  well 
trained  in  the  institute  method,  can  not  adapt  himself  to  the  tea<  liinemeth(xl.  But 
the  movable  school  should  be  a  school,  nut  a  larmerB*  inptitule  under  a  new  and  fetch- 
ing name. 

The  younger  men  who  are  trying  to  organize  the  agricultural  extension  work  with 
the  flchool  rather  than  the  institute  motive  and  method  need  to  be  warned — need  to 
be  waived.  It  is  not  particularly  to  our  discreflit  that  we  know  our  work  less  certainly 
than  the  experienccci  institute  suporintendentB  and  s|>cakerB  know  theirs.  It  may  be 
that  we  never  shall  be  quite  sure  of  our  field,  our  people,  and  our  work.  Some  of  us 
are  more  or  loss  afraid,  which  may  be  good  for  us,  and  will  be  good  for  us  if  our  fear 
leads  u»  to  study  and  to  work  and  to  adapt  oureelves  to  the  needs  of  the  people  wo  are 
trying  to  serve.  And  some  of  the  institute  men  are  afraid — which  may  be  good  for 
them,  and  will  h?  pood  for  them  and  all  others  coiu  erned  with  their  great  work  if  their 
fear  does  not  tempt  them  from  the  sure  work  which  they  know  and  have  been  doing 
with  acceptability,  and  lead  them  to  attempt  the  snrt  ol  work  upon  which  we  are 
entering  with  ho  murh  uncertainty.  We  need  to  work  in  harmony,  our  work  suit])le- 
menting  that  of  the  institute  men,  thoLra  preparing  the  way  for  ours;  and  they  nffed  to 
andentand  that  our  work  prepares  for  ^eira  even  more  than  theirs  pre{>ares'for  oins. 
Always  the  .'«:-h(v>l  idea  implii  -  tli  ir  iiv^st ruction  .-hall  be  more  or  less  elementary  in 
character;  while  the  institute  idea  implies  that  men  of  experience  shall  talk  to  and 
with  men  ol  experience.  It  seema  to  me  that  a  county  or  State  with  a  good  fermere' 
ins'itnte  system  ought  to  he  a  po«)d  place  for  the  movable  school:  and  it  neems  to  me, 
also,  Uiat  every  succeaaful  movable  school  should  leave  thj  community  a  very  much 
better  place  for  the  best  kind  of  a  fiannen*  institute 

These  considerations  are  esperially  pertinent  for  tho?o  who  are  connected  with  tn.'^ti- 
tute  work  in  States  where  the  in.siitute  and  the  newer  agricultural  e.\t.eii.>^ion  work  are 
under  separate  management.  The  agricultural  colleges  and  the  boards  of  agriculture 
are  part  nern  in  aj^reat  wrk  for  the  promotion  of  agriculture  and  agricultural  education; 
they  are  not  rivab.  It  is  nt)t  the  nufiineR.s  of  the  right  hand  to  oppose  the  work  of  the 
left',  even  though  the  two  may  he  .«ai(l  to  be  opposM  to  each  other.  Each  has  its  own 
work;  and  each  does  its  best  when  it  in  supported  by  the  other;  and  I  am  not  ^'iire 
but  that  those  considerationn  are  just  important  for  thoee  w  hu  have  chaige  of  both 
inatitutee  and  movable  schools.  The  school  idea  in  not  to  be  lost  sight  of  in  the  work 
of  orrani^ng  school;  an*^!  ♦he  institute  idea  mu«t  dominate  the  farmers' institute.  I 
could  mention  some  admirable  and  admirably  conducted  week-long  institutx'.ij  that 
were  called  schools.  My  own  impression  is  that  the  only  amous  defect  of  these 
institutes  was  their  name;  but  there  must  have  been  confuaicai  in  thinking  before 
these  institutes  were  planned  under  the  name  of  schools. 

The  farmers'  institute  is  one  of  the  agencies  by  which  the  State  promotes  agricul- 
ture :  the  police  of  agriculture  if*  another  of  the  a:^encies  by  which  the  State  promotes 
agriculture.  VvTien  you  think  of  both  of  them  ^  parts  of  the  machinery  of  tne  State, 
you  see  the  absurdity  of  the  little  rivalriea  and  jealousies  that  have  hindered  the  work 
in  a  few  States.  As  well  miu'ht  the  pmyer  meeting  of  the  church  be  jealous  of  the 
Sunday  school  meeting  supported  by  the  same  church.  Both  are  part  of  the  8amo 
great  organijsatkm;  asathefr  workiadmerent  becauaeal  diflferenceeinageand  interaat 
and  purpose. 

More  important  than  the  plan  is  the  man.  Farmers  are  like  the  rest  of  us;  they  like 
the  people  they  like;  and  w  hen  they  dislike  a  man  they  prefer  not  to  re(  eive  instruc- 
tion from  him.  Moreover,  they  do  not  have  to  tolerate  the  man  they  dislike;  some  of 
us  do,  and  then  think  we  are  broader  minded  than  our  farmer  friends.  So  I  would 
emphasize  in  parsing  the  vital  importance  of  genuine  interest  in  the  men  on  the  f.arms 
ana  real  aympathy  with  their  problems.  Without  these  the  mt^t  helpful  relations 
can  ilot  be  eatablianed.  Onr  reSaticma  with  aome  people  can  be  almost  purely  profaa* 
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sional ;  with  moet  country  people  they  muot  be  penemally  agreesble  in  order  to  be  itt 

all  helpful:  hence  the  importance  of  porsonal  adapttilttlif y  Tho  "good  mixer" 
may  be  what  he  m  bocauae  of  the  podiie^^iou  of  many  diherent  qualities  or  gifts,  in 
the  cotmtry  we  need  most  of  aU  to  be  genuine.  Then  we  need  to  have  a  vitu  interegt 
in  our  people  and  their  problems.  Indeed,  unles^^  the  people  l>ecome  in  a  ^■e^y  real 
muBe  our  people  and  their  problems  our  problems,  we  are  fated  to  fail.  Wise  enthu« 
siasm  wins  in  tho  country. 

The  purpose  and  the  plan  of  the  movable  school  need  tn  be  carefully  stilts  4.  At 
every  institute  it  shoula  be  announced  that  movable  schoulH  are  for  tboB©  who  want 
them;  that  they  are  in  no  sense  in  opposition  to  the  in.Mtitute;  that  certain  conditions 
must  be  complied  w  ith  to  justify  organizing  such  a  school;  and  that  the  management 
of  the  movable  school  will  not  be  exacting  concerning  local  matters.  We  must  expect 
to  be  missionuies  in  spirit  M  well  as  in  fact.  Som^ow,  we  must  make  the  people 
believe  that  wo  mean  nus^incss  and  that  we  have  something  worth  paying  for. 

It  is  BO  difficult  in  most  farming  cummunitiea  to  discover  the  best  time  in  the  year 
for  a  school  that  many  who  would  gladly  suppwt  the  idea  hesitate.  Tbey  want  to  do 
as  well  as  other  rommunities  have  done  or  do  nothinL';  otkI  then  we  are  so  poorly 
equipped  to  teach  the  many  subjects  in  which  the  couiury  in  mlercsted  that  we  can 
not  meet  ordinary  reasonalMe  requimnaitt.  Think  of  the  problem  of  the  organizer 
of  a  movable  nchool!  In  many  ca-sfs  he  mupt  dL<<oover  what  the  people  want  or  need, 
when  they  can  give  the  time  most  easily,  and  then  discover  that  the  busy  men  be 
needs  are  so  tied  up  with  work  or  special  eng^ments  that  he  can  not  conmiand  their 
services  at  the  only  time  when  he  can  j»et  hts  people  to;^ether. 

The  teacher  in  the  movable  school  mual  be  ai  iliu  ><('rvice  of  the  movable  school 
practically  all  of  the  time  if  the  best  work  is  to  be  accoin|)lished.  At  nresent  we  are 
only  finding  ourselves.  To  plan  well  the  superintendent  of  the  mox'ahle  school  mnnt 
have  financial  resources  as  well  as  men;  and  tie  needs  to  be  free  to  come  and  go  and  to 
spend  and  refrain  from  spending.  Moreover,  he  needs  to  be  at  liberty  this  year  to 
make  sure  promises  for  next  year— needs  also  to  have  the  power  to  keep  his  pnunisss 
in  both  letter  and  spirit. 

And  iiui\  I  Mid  tnat  tho  work  of  the  movable  school  must  be  made  worth  while  in 
itself?  If  the  motive  is  to  get  students  for  the  College,  that  motive  is  unworthy  as  a 
chief  motive.  The  movable  school  has  its  mission  to  thoee  who  can  not  or  will  not 
attend  the  short  course  at  tlie  col1e<;e.  Incidentally,  it  may  and  shottld  pTDDlOle  boUl 
the  farmers'  irustitute  and  the  agricultural  college. 

G.  A.  Putnam,  Toronto,  Canada,  read  the  following  paper: 

Tbb  PaacncsABiuTT  and  ADTiaABniTT  or  Holdivo  Sepautb  Inshtotm  vob 
WoMBur  AND  OF  Obqanibino  Rubal  Women's  Clubs. 

It  takes  considerable  assurance  on  my  part  to  come  be  fore  this  association  and  pr^ 
sent  a  paper  upon  women's  institute  work.  I  have  come  alnioet  to  believe  that  I  liavp 
only  the  women  with  me  in  women's  institute  work.  We  had,  up  to  three  or  four  years 
ag  ».  or  we  thought  we  had,  good  reasons  for  expecting  that  women's  institutes  would 
be  established  m  manv  of  tne  States.  So  far  as  I  can  learn  women's  instituto  work 
has  not  been  supported  by  that  aggressiveness  on  the  part  of  institute  superintendents 
that  we  Io<ike<l  lor,  and  I  hesitated  to  advise  some  of  my  women '.s  institut«?  workers  in 
Ontario  to  make  an  effort  to  attend  this  convention.  I  believe,  however,  that  tiie  day 
will  come  when  you  will  have  a  thriving  subassociation  in  the  women's  institute. 

There  is  no  question  in  the  minds  of  those  who  have  observed  the  workiuf^s  of  the 
farmer's  institutes  as  to  the  beneficial  results  of  such  work  to  the  individual  farmer 
and  abo  to  the  community,  and  if  for  a  moment  you  will  compare  the  relative  import- 
ance of  men's  Work  on  the  farm  and  women's  responsibiliti^  and  work  in  the  house- 
hold, we  must  at  once  concede  the  advisibiiity  of  eetablishii:^  clubs  or  institutes  for  the 
women. 

The  moat  important  department  of  the  farm  is  the  home  til  the  Huices^-ful  man- 
a^ement  of  which  is  reflected  in  the  su(x:ess  of  the  farming  operations,  as  well  as  in  the 
high  standards  of  living  in  the  home. 

The  highest  efficiency  in  qrowing  grain,  dairj-inp,  sheep  raising,  poultry  produc* 
tion,  etc.,  is  the  sooner  attained  when  we  provide  a  means,  an  instituto,  through 
which  the  farmer  may  be  instructed  in  up-to-date  methods,  and  be  given  an  oppor- 
tun  if  y  fo  discuss  results,  practical  experiences,  and  the  a{)j)li(  atiun  of  underlying  prin- 
ciples. With  the  greator  variety  of  work  ana  the  greator  responsibility  resting  upon 
the  housewife,  the  mother,  the  cook,  the  teacher,  and  general  manager  of  the  home,  she 
should  be  given  at  least  equal  upportuuitiee  with  her  nuebandand  DlOther  inaecuiillig 
the  latest  and  Ijcst  information  bearing  upon  her  work. 
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'Why  should  the  farmer  be  inslructed  iu  thu  tH>lecUoa  au<i  combination  ol  foods  for 
fltock  Mid  no  opportuDity  be  given  to  the  home  malcMr  for  securing  inf(»TOfttion  upon  Ibe 

comparativ*'  vuluo  of  Unnh  if  r  iiii  ii?  Wt>  have  expended  mucn  time  and  money  in 
experiment  to  find  nut  the  bent  kind  ui  cuustruclion  and  equipment  for  the  titAble,  the 
barn,  the  pigger>%  and  the  henhou!«c.   Many  booke  and  periodical  are  publubed  in 

the  interei<t  (»f  the  farmerR.  Ih  ii  niore  important  that  pood  ainifidhiral  literature 
ahould  be  provided  for  the  men  than  that  the  need.s  uf  the  mother  and  childrert  e^hould 
be  considered  ? 

The  farmer  is  constantly  brought  into  contact  with  hi^  fellow  fanner  and  in  addition 
has  the  institute.  Why  then  snould  not  the  fanuer'ti  wife,  whiNte  life  is  often  most 
moDOtOQOus,  be  given  the  advantages  of  the  sociability  of  the  institute,  as  weU  M  the 
opportunity  through  the  inj^titute  of  getting  information  bearing  diroctly  upon  the 
responsibilities  which  cotue  to  her  from  day  to  day  ? 

£v«i  though  the  practicability  of  women's  institutes,  or  the  numl  clubs,  had  not  been 
demonftrate<Y,  the  aiTgumontei  above  presented  ^^hoidd  convince  us  of  the  advisability 
of  making  the  exp^ment.  Their  practicabiliiy  lias  already  been  demonstntted|  and 
with  your  perminiMi  I  shall  present  to  you  some  essentiale  to  auceeiB  in  women'B  instil 
tute  work.  alt»o  some  of  the  remilta  following  such  work. 

it  is  uuuecesiiary  that  I  should  present  to  yon  the  methods  of  oiganizatiun  thai  have 
been  |)laced  before  this  association  at  former  conventions.  I  thiiucitwas  last  year  that 
I  said  to  the  memberB  of  this  aspioriation  that  I  wonld  furni.xh  them  with  copies  of  our 
rules  and  rt^ulation«.  The  supply  ia  exhaudted,  but  we  shall  be  j)lea.sed  to  furnish 
copies  of  the  new  edition  upon  application. 

If  you  are  going  to  do  effective  work,  if  you  are  going  to  get  people  to  do  work  on 
their  own  account,  it  will  be  necessary  for  you  to  have  some  sort  of  local  organization: 
and  we  must,  in  order  to  get  remlta,  throw  a  good  deal  of  nqMniribility  upon  loctl 
ofnmizations. 

We  are  time  and  time  again  met  with  the  statement  of  those  who  are  approached 
regarding  institute  work  that  there  are  no  people  living  in  the  locality  who  wriuld 
be  w^iUinj^  to  prepare  papers  or  give  addresses  upon  "home"  subjects;  but,  with  a 
little  advice  and  suggestion  on  the  part  of  lecturers  and  direct  from  the  department, 
we  find  that  fully  90per  cent  of  theorganizationn  f<how  in  the  i  oun^e  of  the  year,  or  leas, 
that  they  are  carrying  on  as  effective  work  among  the  members  aa  we  can  do  by  send* 
ing  speakem  to  them.  There  m  latent  talent  in  every  locality  awaiting  development, 
both  among  the  farmers  and  the  women  of  the  town  and  country. 

The  local  orgauixations  make  reports  to  tho  department  of  a^culture,  thus  putting 
Q0  in  a  position  to  offer  suggestione  alonr  the  line  of  wmk  whtch  they  are  taking  up. 
By  knowing  something  of  the  line  of  woxk  followj^d  in  each  so'  ii  t  y  the  Huperintendi  nt 
is  in  a  position  to  give  them  helpful  advice.  We  have  anauged  for  cooperati<m  be- 
tween the  local  Institutes  end  the  domestic  science  depwrtraeot  of  the  a^iricultuial 
college  at  Ctuelj)h.  We  have  announced  to  the  institute  that  the  officials  of  the 
domestic  science  department  of  the  agricultural  college  will  be  prepared,  not  to  fur- 
nish them  with  the  papers,  not  to  write  out  addresses  for  them,  but  to  give  them  sug- 
^tions  as  to  where  they  can  find  the  bent  up-to-dato  literature  uiK)n  what<".'''r  sub- 
ject they  think  of  taking  up  at  their  next  meeting.  Magazine  articles  and  e^taudard 
worts  are  loMned  to  the  mstitutee. 

Thf'ii  in  women'?  institute  work .  ]  in  bably  to  a  greater  extent  than  farmers'  in.'^titute 
work,  you  must  secure  practical  persons  as  lecturers — women  who  are  capabb',  and  who 
we  acquainted  with  farming  ctmditions,  and  who  are  In  sympathy  with  thi>  country 
people.  An  audience  of  country  women  will  not  lipt'-n  tr  -a  l;uly  who  ha.^  had  exp<»- 
rience  in  the  city  only.  Then,  the  city  people,  the  towuiipeoj)le.  who  we  a^ro  glad  to 
knoware  taking  a  great  deal  of  interest  in  the  workof  women's  in.'<t it  ute^,  find  that  they 
h:\x('  -.1  vrreat  deal  to  leani  from  the  woman  in  tho  country  who  ha.**  fn  rely  upon  her 
own  resjource*.  to  a  greater  extent  than  tho  women  in  the  town.  The  woman  in  the  town, 
when  she  has  a  failure  in  her  baking  or  cooking,  is  able  to  go  to  the  comer  |j:rocerv  ana 
pet  something  to  replace  what  1?  lacking  while  the  woman  in  tli«'  <"'>iintr>*  jp  unable  to 
do  so.  She  has  to  rely  upon  her  own  resource^j.  It  is  mo«it  gmuiying  to  note  the 
spirit  of  mutual  helpfulness  whi(  h  exi.-^ts  among  the  town  and  country  people.  In  the 
winter  months  in  8on>e  localities  the  farraen^'  wives  to  the  number  of  forty  or  fifty 
drive  to  the  town  in  the  afternoon  and  join  with  their  town  friends  in  holding  a  meet- 
ing. In  the  summer  months  the  townspeople  get  two  or  three  car  or  boat  loa<ls  and 
go  to  the  country  to  hold  their  meeting?  in  the  on^hard  or  on  tho  lawn  of  the  farmer, 
and  we  find  that  the  country  people  are  learning  a  great  deal  from  the  townspeople 
and  the  town;<peopl(>  are  coming  to  know  what  thorough  md  competent  provideis  and 
nanafrerB  are  to  be  lound  anumg  the  country  ladies. 
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Now,  for  a  few  r^ults  of  women's  iiiiititute  work.  We  find  that  the  officers  and 
membere  of  w(Mnen'B  institutefl  are  the  ones  who  are  inquiring  as  to  the  facilities  pin- 

vidt'd  f(jr  the  oducation  of  comincr  mothw. 

lu  niauv  localitic»  the  local  joalouBiM  which  Imvc  existed  fur  ycaru  have  been 
eliminated  by  the  women's  institutes.  The  women  meet  in  the  institute  to  becofBO 
thoroughl}^  acouainted  with  their  neighbors,  tipon  whom  they  Uxjked  with  more  or 
less  suspicion,  out  who  prove  to  be  true  friends  and  neighbors.  You  know  the  country 
people  are  inclined  to  t>e  jealous,  but  the  institute  is  d<iin^  much  to  eliminate  theee 
petty  jealousies.  In  one  district  in  Ontario,  which  I  had  the  pleasure  of  visiting  not 
long  since  to  meet  institute  officers  and  members,  I  was  told  that  there  were  two  fac- 
tions in  the  localitv  up  to  a  couple  of  years  ago,  when  an  institute  was  formed  there. 
A  lady  who  came  there  three  years  ago  said  that  life  in  the  district  was  made  unpleas- 
ant by  the  rivalry  of  the  two  factions.  Now  everything  is  peaceable  and  people  are 
hxikin^r  ut  life  from  •  bleeder  view  point,  due  nlmoot  entirely  to  the  influence  of  the 
inatitute. 

Hie  women's  institutes  are  not  confining  their  work  to  matters  coneemtng  the  home, 

but  are  givini>  sonu"  uttontioti  to  work  of  a  i)ulilic  t  hunu-tor.  Th»'v  arc  f^oiui^  to  the 
achooia  and  inquiring  into  the  sanitary  conditions;  are  placing  suitable  water  paila 
in  the  schools,  are  teeing  ^tat  the  schioolhonse  is  swept  regularly,  that  the  ventila- 
tion i.-*  ;i-s  it  should  be,  and  arc  j)lantin<:  flowers  about  the  n<'h(K)i  In  one  ItK-ality 
where  the  town  council  did  not  see  its  way  clear  to  build  sidewalks  and  to  set  out 
trees  the  women  s  institnte  approached  the  council  and  made  a  proposition  to  get  up 
an  entortiiiiimcnt  for  (ho  ptiriKK-if  of  rai^^int;  fuiuls  to  buy  reniont  and  nut  down  a 
sidewalk.  Then  they  wont  to  the  lamiers  and  arranged  for  the  drawing  oi  the  gravel. 
Then  they  rode  over  to  an  adjoining  town  and  sectired  an  expert  in  putting  down 
sidewalks  to  come  and  su]>erinten(l  the  work.  The  farmers  came  and  drew  the  srravol. 
the  cement,  and  did  other  aecoasary  work,  with  the  result  that  a  mile  of  splendid 
sidewalk  was  put  down.  In  eome  places  they  have  used  their  influence  in  having 
trees  planted,  street  li^'bts  installed,  and  other  work  of  a  public  nature  done.  Then 
we  find  the  institutes  coopcratinjz  in  making  the  local  libraries  more  useful  to  the 
community.  They  advise  the  library  board  as  to  the  literature  which  will  be  of 
interest  and  value  to  the  home  maker  and  ber  rbildnni.  The  hnnies  have  periodicals 
and  papers  in  larger  numbers  since  the  institute  <  auie  and  are  making  an  intelligent 
use    tne  articles  that  appear  in  the  bulletins  and  periodicals. 

An  increased  eoeiability  amontr  the  country  people  has  been  created  We  believe 
that  the  mothers  and  sisters  who  Im  Ioui;  to  the  women's  institute  will  do  much  io 
interest  tiie  boys  In  matters  relating;  to  aerieulture.  The  mother  has  a  great  deal 
more  influence  upon  the  Rowing  boy  than  the  i.uh<  r  has,  and  a  «u«?<restion  or  advice 
from  her  will  often  result  in  a  boy  taking  an  ugrieultural  course  rather  than  one  of  the 
other  profenions. 

Wo  encourage  the  ofiicere  of  the  women's  institute  to  give  a  day  occasionally  to  the 
girls,  inviting  them  to  take  some  (MUt  in  the  proceedings — contributing  music,  reading 
a  paper,  or  exhibiting  something  which  they  have  nttde.  With  the  cooperation  and 
sympathy  of  the  young  we  are  a«furpd  of  the  permanency  of  the  on^ization. 

Much  iiati  alrciuiy  been  done  through  the  women's  institutes  of  Ontario  toward  the 
betterment  of  home  and  community  conditions,  and  the  laige  body  of  officers  and 
members  (abotit  M.OOO)  are  confident  (hat  jjreater  successes  are  in  store  for  this  grow- 
ing organization.  We  have  an  enlhueiaatit ,  capable  lot  of  women  belonging  to  neariy 
everyone  of  the 520 branches,  and  the  words  of  appreciation  of  the  work  being  dene  and 
the  enihu.-ia>«m  which  marks  the  efforts  <>i  the  otiieers  bespeak  continued  succesB and 

added  advantages  and  benetitn  to  th<'  rural  population. 

L.  A.  Merrill,  Salt  Lake  (  iiy,  Utah,  then  read  the  following  paper: 

What  Foum  of  OnrjANizATioN  Would  be  Best  Adapted  roa  Women's  IxsTrruTEs 

AND  RUBALCLUHti  FOR  WOMKN  AND  HoW  SHOULD  THE  EXPENSES  OF  SUCH  C'LUBS 

an  Met? 

LimilatioTU  arid  difficulties. — Before  discussing  the  topic  lus.'^igncd  me.  it  will  be 
necessary  to  enumerate  the  diliiculties  to  be  met  in  the  organization  of  women's 
institutes,  and,  if  possible,  to  find  some  means  of  eradicating  these  difficulties.  No 
class  of  people  in  tne  world  to-day  is  so  eager  for  improvement  and  yet  so  difficult  to 
rea(  h  with  the  desired  improvement  as  is  woman.  She  ha^  just  been  arv)UM<'d  from 
the  long  sleep  of  the  ages  wto  the  realization  of  the  fact  that  her  work  is  important 
and  at  tne  same  time  needs  improvement;  yet  through  lack  of  experience  she  liardly 
knows  how  to  go  to  work  to  attain  the  desired  end  fn  the  first  place,  her  supposed 
difficulties  HMitn  to  make  any  improvement  impossible.  Women  are  usually  burdened 
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with  home  ties,  directly  or  mdirecUy,  and  they  leel  thftt  it  ie  impoesible  ever  to  leave 
hone  for  any  purpose  other  than  ocoukiika]  pleasttre  or  busineiB.  Het«  10  a  chance  lo 
*  h't  her  ^k*!  that  it  i:^  imperative  for  her  to  better  her  own  ronditinnn,  that  the  family 
who  are  more  or  leas  depttodeat  upon  her  may  indirectly  receive  the  benefita  she 
lecetvM.  If  thktboui^t  could  beclearhr  brou^thome  to  the  women  of  the  country 
the  firHt  Htep  towud  BMking  thiie  ruial  dttbe  more  genefal  for  women  would  have 
been  taken. 

Another  difficulty  to  be  met  is  the  fact  that  woman  ia  ottentunes  indifferent  to  home 

Burroundiu^.  Prooably,  rather  than  being  indifferent,  she  h  too  rtins<  r  ni  i  \  r  She 
leela  that  what  ahe  has  done  during  all  the  years  of  her  Life  and  what  her  mother  and 
mmdmother  did  before  haa  given  pret  ty  good  reralta  uid  she  ought  to  be  aatiified  with 

them,  and  the  ktiuu-lodtro  that  tlicrt-  i.^  sotnethTriL'  f>pifrr  \n  the  world  for  Monuinkind 
to-day  ia  vague  aud  ehe  hasn't  the  denire  to  understand  iln  full  ai^nitjcance.  Thia 
attitude  it*  partly  due  to  the  fact  that  women  were  trained  in  their  liie  work  altogether 
at  iiinthor'H  elbow  and  nearly  alwavf*  with  the  feeling;  that  hou^^vork  i^  dnidfrery. 
Mother  methods  may  have  beou  goud  or  bad,  aiccordmg  to  eireunii<t;in(  e^.  The  gurl 
is  imbued  with  the  idea  that  housework  is  a  thing  to  be  gotten  rid  of  as  (quickly  as  po6> 
sibl'  ,  Miitl  many  women  have  the  idea  that  if  it  rould  lie  a\oided  entirely  wurjian'^ 
liie  would  be  a  happier  one.  The  work  of  the  rural  chib«  lor  women  is  concerned 
more  with  eradicating  this  point  of  view  than  with  any  other  phar^e  of  the  subject. 
The  more  advanrod  women  are  handi(  api>ed  also  by  tiie  feeling  that  hoiiHowork  is 
hard  enough,  and  li  they  ever  do  get  a  chance  to  leave  home  ties  for  an  afternoon's 
diacuasion  or  meeting,  they  want  some  other  topic  to  talk  or  think  upon,  their  excuae 
bcinji  that  they  have  enough  housework;  when  thev  hnmo  they  want  n  rhanirr; 

they  do  not  want  more  houstewcrk.  h\ii  lees  of  it.  \Voman't»  general  iniliffrrcin  e  ami 
her  lack  of  training  cause  this  failure  to  perceive  that  greater  intelli^'cnt  c  and  ino.e 
training  lightens  home  diitiefl,  and  the  more  lliat  she  ran  learn  about  household  e  o- 
nomics,  the  better  able  will  she  be  to  make  her  home  work  contain  less  drudgery^  at 
the  same  time  lowing  her  more  time  lor  the  mental  punuita  or  artiatic  aocompush- 
mentf  that  m.iy  aftrar-t  her. 

Oryanuution. — iiow  Bhall  women's  institutes  and  rural  <  hibs  for  women  be  organ- 
ised ia  the  aecond  point  in  the  discuaaion  u>-day. .  In  the  first  place,  we  willdii<eu88 
their  nr^nixation  as  individual  clubs.  Each  town  pfijWH'^eH  a  few  puh!ie-«pirited 
lailuH  who  may  have  had  a  taste  of  some  phase  of  home  tra.iiiin^%  aiid  may  potwees 
sufficient  enthoiUMm  to  oiganite  themselves  into  a  sr'{nirate  club  for  the  study  of 
problems  crmeprning  home  makinqr  nnd  the  best  methods  of  jwrforming  the  daily  work 
of  the  home.  These  wumeu  should  be  in  constant  communication  with  the  state 
board  of  farmers'  and  women's  institutes,  so  that  their  course  of  Htudy  may  be  outlined 
for  them,  their  work  made  ayHtemati<-,  and  that  they  may  be  directed  toward  the  dis- 
cussion of  the  subjects  that  have  most  value  in  solvinj:  their  individtial  home  prob- 
lems. The  details  of  such  individual  organizations  will  have  to  be  arranged  by  the 
club  members  themselves.  Afternoon  meetings  will  be  more couvenieat  in  some 
localities,  evening  meetings  in  others.  In  some  communities  it  will  be  found  that 
these  t<ame  puldic-^piriteil  ladies  have  already  orj:anized  themselveH  into  literary  or 
social  clubs.  In  such  locaiitiea  the  state  board  will  had  the jraeateat  di^ulty  ui  per- 
suading the  women  tlwt  they  need  another  or^^iiation.  Ttieae  ladies  usuallv  feel 
that  one  or^nuiizat it)n  in  enoiijjh;  that  all  their  enen^es  and  time  '  (i-i  d  frian  lioino 
dutiea  are  required  in  the  club  already  oiganized .  L uder  such  conditiuus  the  leadera 
muat  be  made  to  understand  the  value  of  this  gn>at  work,  and  persuaded  to  devote 
one  meetiii;;  or  more  mit  of  llie  month  to  fnilijcct.s  conceriiiiit:  the  improvement  of 
home  conditions  or  the  simplifying  of  home  duties.  IState  boards  should  never  refrain 
tnm  naking  theae  tadiea  mA  the  reaponaibility  they  owe  to  leas  favored  women  in 
]X)inting  out  the  way  to  better  home  ronditions.  If  tt  is  found  impraeticahh-  to  hold 
separate  club  meetings,  it  may  be  possible  in  communities  wlien;  there  are  already 
oiganised  farmen'  ciuba  to  hem  joint  meetings.  There  are  many  iK>inta  in  favor  of 
these  joint  farmer^'  an  1  womtMrs  !!wtini.''i  Ttir  men  and  women  ttjay  find  it  more 
convenient  to  attend  the  meeting  together,  aud  it  may  alao  be  profitable  to  render  a 
ioint  opening  program,  in  wfaicii  nort  diacuariona  a  topica  of  mutual  intereat  to 
larmers  and  mrm  wive^  maybe  di.HcusMMl.  Then,  after  this  short  opening'  LTirn, 
each  may  adjourn  to  separate  rooms  for  separate  discussion  of  the  eveninu'8  work. 

It  ia  a  ^iam,  but  a  met  nevertheless,  that  woman  is  the  power  behind  the  throne. 
Tf  wnmrn  nrc  interej<ted  in  the  Work  nf  the  farm  and  the  farm  home,  all  kinds  of  improve- 
ment will  bo  made  easier.  II  men  bec  ome  awakened  to  the  fact  that  the  farm  lumie 
needa  improving  as  well  as  the  farm,  the  life  led  by  the  women  will  be  much  eaaier 
and  more  pleasant  for  the  entire  farm  ^milv.  Another  reason  why  we  recommend 
these  joint  meetings  is  the  fact  that  in  all  lite,  especially  farm  life,  men  and  women 
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Bhould  be  yoked  euuaily ;  notoue  puUiug  lor  improvoment  and  the  other  pulling  back, 
but  each  working  Bnoulder  to  shoulder  for  the  bnnging  about  of  the  beet  poosible  results 
for  the  greatest  common  good  in  their  conditionx.  Then  will  the  subjects  of  home 
and  the  farm  take  their  places,  and  indeed  then  will  it  be  posBible  to  understand  tiiat 
home  improvement  should  come  fir^t .  Ah  u  matter  of  fact,  if  the  women  of  the  coun- 
try coula  be  converted  to  the  fact  that  bappinees  and  a  certain  amount  of  case  and 
all  the  freedom  in  God's  universe  could  be  obtained  by  living  on  a  well-kept  farm, 
all  the  trouble  aboiil  keeiiinj^  boys  on  (he  farm  would  be  at  an  end. 

In  a  word,  womea  hold  the  key  to  the  situation.  They  can  turn  it  which  way  they 
will.  ItremaiiiflforiuwIiomramterailediathiBmo^^ 

to  ui>c  every  means  within  reach  to  make  Ihsiromen  of  the  country  realize  the  beauties, 
the  joy,  the  freedom  from  restraint  and  the  eU-eided  development  potsible  in  fanm  Ule. 
This  undentandingr  is  more  pomible  where  the  hamen*  and  clubs  meet 

jointly. 

How  can  farmers'  organiz&tioQ»  reach  the  isolated  farm  home?  It  is  rather  difficult 
to  disctUM  this  topic  properly,  because  of  the  Isct  that  Utah  has  very  few  isolated  banm. 

The  piniicfT'^  of  rtali  (•reat»*(l  the  preeedent  of  farmern  living  together  in  a  villajre 
communiiy  wilh  their  farinn  sr  altered  around  the  village.  This  was  at  that  time  neces- 
sary in  our  State  for  greater  prot^-tion  from  Indians,  and  it  was  conceded  to  be  con- 
durive  to  greater  f«orial  and  educat  i(jnal  opportiinit  ie-  fnr  the  youn;;  people  f  f  t!ic  f.Lrm 
W  i.sely  or  unwisely,  this  custom  has  been  strictly  adhered  to  in  tno  year>  ii>liowmg 
pioneer  conditions.  However,  it  may  be  suggested  that  the  state  fanners'  institute 
board,  by  means  of  cirt  ular  letters  or  printed  outline**,  may  make  the  isolate<l  women 
feel  that  thev  are  still  a  part  of  the  great  world,  and  that  they,  too,  have  a  ehance  to 
improve  ami  {Mrogress.  even  thoudi  the  circumstances  may  be  against  them.  The 
woman  on  the  iaolatt-d  farm  fihoula  be  advi.'<ed  to  in'Ti->a<»e  her  store  of  kni)wledi;e  by 
means  of  books  on  the  aubjeet  of  home  makint,',  mapiziaes  on  home  .subject*,  and  by 
ha>'ing  her  name  on  the  mailing  list  of  the  L  nited  States  Department  of  .\griculture 
and  the  various  experiment  stations,  thereby  receiving  all  bulletins  that  mav  be 
printetl  with  reference  to  her  work.  In  States  where  there  are  many  of  these  isolated 
farms  it  would  be  worth  while  for  the  rotate  board  to  take  steps  toward  the  establish- 
ment of  state  traveling  libraries  on  home  economic  subjects.  A  little  package  ol  books 
may  be  made  up  that  could  be  passed  from  home  to  home,  the  supervision  of  which 
could  be  in  the  bands  of  a  state  lilirarian  ajipointed  for  the  purjxjKe. 

There  is  another  means  of  interesting  the  isolated  farm  housekeeper  which  is  rather 
difficult  of  discussion  because  of  lack  of  experience  in  Utah,  namely,  tihe  grange.  It 
^ouldbe  mentioned  her^  1m  <  lus^e  of  the  great  work  accomplished  in  some  States  by 
these  granges.  They  seem  especially  to  assist  the  home  that  is  apart  from  village  or 
community  life. 

()rgu!->,:finn  03  limittd  h;  ^-  'fono/  royididnri'  already  di.>*cut<-»<:'d  to 

some  extent  the  conditions  existing  in  places  where  strung  literary  or  social  clubs  are 
organized .  Other  communities  are  very  thoroughly  organized  thrmigh  their  churches. 
In  Utah,  for  instance,  the  predominant  cburdi  hu>  i  r  ini  ations comprisinp  the  little 
tots  from  six  years  of  txi^v,  of  buiii  nexee,  until  matuniy.  Those  (»ganizatiuus  are 
indirectly  spiritual  in  their  naturt*.  but  more  directly  for  mutual  improvement  or  for 
the  real  improvement  of  honn*  life.  In  rnmmiinities  where  the^e  .'^tronpr  orj^anizationa 
exist,  we  have  fotind  it  very  advisable  to  allow  the  existing  orgauizaiious  to  be  the 
local  managem  of  an>  institutes  or  farmers'  schools  we  wish  to  hold ;  and  while  the  insti- 
tutes are  and  must  be  always  nonpertarian  in  their  nature,  still  then^'  u»  no  f  hjpft  ion  to 
using  every  means  within  reat.-h  to  encourage  people  already  euga{j[ed  in  improving 
home  eondittons  to  take  up  the  work  of  the  lumen'  Mid  women's  institutes.  Wohave 
found  it  advisable  to  enlist  the  sympathy  of  every  indi\ndnal  in  even,'  community 
wh<'re\ cr  possible,  irrespective  of  class  and  creed.  Wo  stand  for  home  improvement 
and  we  wch  ome  any  aid  which  %dll  bring  that  about.  In  communities  which  lack 
all  kinds  of  women's  oiganizations  may  be  found  a  chance  for  vigorous  work  by  the 
state  boards.  Here  women  must  be  encouraged;  they  must  bo  kept  posted  concerning 
the  work  that  i-^  being  done  at  the  at^rirultiinil  eoUogoH;  they  must  be  written  to.  and 
by  every  possible  means  encouraged  to  get  into  line  with  tlieir  brothers  and,  if  necoa- 
sary,  W/rT  way  oii#t  ^ii^  iw'^t*  H'^^w  t^'T  itT"^*^*^  tiMienital 
dubs  Every  means  must  he  tned  for  making  these  women  enthuiiaitic  on  the  mh- 
ject  of  home  economics. 

Women**  truHMe*. — ^We  feel  very  strongly  the  importance  of  woii»sd's  institutes. 
Som»'  se<  fions  of  the  country  have  had  much  experienee  in  the  holdim;  nf  women's 
institutes;  others  have  never  tried  it.  X  think  we  come  in  somewhere  between  the  two 
extremes,  having  introduced  women's  institutes  within  two  yean  after  the  himeaf 
inrtitutes  were  otganised.  We  lael  very  keenly  the  importMioe  of  these  iaetitateiy 
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and  wish  we  might  urge  those  communitiM  which  ate  itiU  bdiind  in  tlie  matter  of 
holding  them  to  catch  up  as  quickly  as  poasiblei  beoMM  tha  good  that  reniita  ^om 
womeiTB  activity  can  scarcely  be  et^timated. 

Women  seldom  hold  direct  power.  The  indirect  power  they  exercise  ia  very  great. 
Get  a  woman  converted  to  the  fact  that  the  boy  muat  be  sent  to  the  agricultural  college 
BO  that  he  may  bepin  life  with  the  experience  with  which  hiw  father  ended  it ;  open  her 
eyes  to  the  fn(  t  iluit  the  pirl  may  li^ani  the  duties  of  the  homo  in  a  more  complete  and 
.  perfect  maimer  ih&a  by  doin^  them  by  rote  at  her  elbow,  and  the  agricultural  collies 
and  home  oconomic  schools  wtU  be  filled  to  overflowing.  Women  should  be  in  the  van 
of  improvement  itu^Ti  ad  of  following  at  the  rear.  She  it  in  who  influenoOB  in  a  laige 
measure  the  boys  aud  Kirh^  who  are  bom  and  reared  in  ihe  home. 

As  to  the  mefibods  oiholding  these  women's  institutes,  it  may  not  be  amiss  to  give 
in  brief  the  plans  followed  in  Tf  ih  Wherever  fanners'  8<-hooIa  or  innti lutes  are 
planned,  amin^ments  are  made  for  holding  sessions  for  the  women,  each  afternoon  and 
evening.  The  profooBOT  of  domestic  science  at  the  agricultund  eollege,  or  one  of  her 
attf  i.-^tant-i,  is  always^  present  to  lead  in  the  discus.sioii .  I  f  h  \  enil  setv'^iou.-i  are  held,  there 
is  a  demoutitraLiou  uu  bread  making,  cooking  of  muat«4,  ttaladi^,  etc.  Alter  a  brief 
lecture  and  a  demonstration,  a  discu.'<-'ion  always  foUowa,  bringing  out  the  experience 
of  the  most  successful  h  om  e  maker;^ .  Th  ese  diBniHffiinna  are  veiy  inteteating,  and  often 
extend  beyond  the  hour  for  adioummeut. 

RecommeruIttHont. — We  have  tound  it  adviaable  after  ten  years  of  experience  in 
holding  joint  women's  and  farmers'  institutes  to  hold  at  least  one  joint  meeting  daily 
during  the  sespion  anil  one  separate  meeting.  There  aro  many  topics  that  men  and 
women  should  be  equally  inteieated  in,  auch  aa  home  sanitation  and  the  impcovemeut 
of  grounds  and  outhou.-'os  from  a  sanitary  point  of  view;  other  subjects  connected  with 
dietetics  are  of  equal  importance  to  women  aa  well  as  to  men.  Then,  too,  there  are 
subjects  which  the  fanners  discuss  that  if  understood  by  woman  woukiliutlce  her  more 
truly  a  helpmate  to  the  man.  So,  for  these  joint  meetings  we  try  to  arrange*  a  program 
that  will  be  equally  helpful  and  instructive  to  men  ancf  women.  Then,  we  have  one 
separate  mei'iing  in  whu  h  the  more  technical  subjects  are  dittcu^ed.  In  arranging 
the  program  for  these  meetinjra  we  always  consider  local  talent  and  give  it  a  chance 
to  appear  on  the  program,  allowing  always  ample  time  for  discussion.  It  is  never 
ad\  i  .ible,  e^pecialIy  in  dealing  with  pe  ople  who  may  lack  technical  training,  to  crowd 
the  program.  It  ia  best  to  discuss  one  subject  and  make  it  clearly  unden^ood  by 
even  the  dulleat  pereon  prewnt  and  leave  the  other  good  subjects  to  a  future  meeting, 
rather  than  to  crowd  the  mind  of  the  untrained  listener  until  r^h*  ,  liomr  with  the 
feeling  that  she  has  listened  to  some  nice  mental  hash  which  is  ail  impracticable  and 
waan't  meant  for  her  anyway.  This  la  the  niiatake  too  often  made  in  the  program 
of  the  Carmcrd'  inHtitut«- 

We  uige  aa  often  a.s  {xx^ible  the  publication  of  bulletins  on  the  subject  of  better 
home  oooditions,  giving  the  resulta  of  what  station  workers  or  home  economic  workera 
or  workers  of  the  state  board  of  farmers'  and  women's  institutes  may  be  doing  toward 
the  8ol  ution  of  problems  confronting  the  home  mtdcers  to-day.  These  bulletins  should 
be  of  a  popular  nature  to  appeal  to  thoae  who  have  not  had  the  advantage  of  tedmical 

training  in  their  life  work. 

Expeti»cs.~~\\'c  have  seemingly  left  a  very  important  hail  of  this  paper  a  minor 
part  of  the  time.  We  auggeat  that  it  is  poaaible  for  indlvidiml  clubs,  where  they 
exis^,  to  have  thing?  pretty  mu<'h  their  own  w;\\  if  they  manage  their  expenses  aa 
they  do  in  individual  iiierarj-  or  Bocial  clubu.  l:^ach  member  should  be  required  to 
pay  a  certain  initiation  fee  with  a  yearly  due,  which,  if  wisely  spent,  will  enable  the 
club  to  pay  the  expenses  of  one  of  the  state  board  of  women's  clubs  to  \'imt  them 
once  a  year  to  talk  on  subjects  that  the  club  may  specify.  \\Tiere  the  women  are 
determined,  the  expenses  need  not  figure  largely,'  except  in  places  that  are  remote 
from  railroads  or  from  the  state  institutions.  These  communiti^  are  often  more 
straitened  in  drrumslances,  ready  money  is  harder  to  find,  and  in  such  cases  the 
organizationw  will  be  more  or  hw  dependent  upon  the  arningemi-nts  made  by  the 
State  board  of  women's  and  farmers'  institutes.  In  clubs  where  women  are  cooper- 
ating with  men,  the  expenaee  of  special  lecturers  may  be  met  in  much  the  aame  way 
a.J  iiidi(  ;it'-d  for  the  individual  clubt<;  but  in  general  it  will  be  found  that  the  rcceij)ta 
from  the  farmers'  schools  offered  by  the  state  board  will  provide  for  the  necessary 
espeoace. 

In  Utah  the  law  prfrddr-s  that  a  f-rpnr.ite  institute  mu-t  be  held  in  each  county 
each  year.  The  towns  in  which  the  institutes  are  held  may  be  varied  from  year  to 
year,  and  individuals  Hviiv  in  other  parte  of  the  county  must  make  the  effort  of  the 
year  to  attend  the  mMtingln  whichever  town  they  may  be  held. 
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Wm  iMuii*  Bttdl,  of  Ann  Aibor,  llich.,  spoke  of  the  good  renlto  boing  dbtained 
by  the  women's  institate  in  lOchigui,  and  ■dvocated  its  eztenrion  for  the  uplifting 

of  tho  farm  home. 

Mr  I).  W.  Woddng,  of  West  Viigimft,  pointed  out  aome  difBniltieo  he  bed  en- 
countered. 

R.  A.  Peanon,  of  New  York,  advocated  using  both  men  and  women  lecturaia  for 
instittttea  for  ^ther  men  or  women. 

W.  L.  AmoaB,  of  Maryland,  oaid  the  movable  ecboola  woe  encovngkng  the  loana> 
tlon  of  women'a  inatitntes. 

KVB-KDnm  BBPOBT8  VBOK  THB  OAVADIAV  PBOVZHOBS.* 

Albbhta.   By  H.  a.  Craig,  Edmonton. 

In  1906  the  department  operated  a  tniveling  stork-judging  pcho<il.  Good  nperi- 
mens  of  the  popular  breeds  of  live  stoc  k  wore  secured  from  breeiiers  and  were  shipued 
ftom  place  to  place  throm^MNltthef^vi  nee.  These  were  used  in  apecially  fitted  oaa 
rooms  for  demonstration  pmpcees.  During  last  season  this  prheme  was  again  pot 
into  operation  with  some  improvements.  The  great  difficulty  cx|H?rieuced  dunng 
the  first  tour  was  to  secure  a  suitable  building  to  use  as  a  class  room;  to  get  it  properiy 
heated,  lijjhted,  and  seated  was  a  difficult  task.  This  year  the  department  pur- 
chased a  round  tent  50  feel  in  diameter  to  use  as  a  classroom.  It  was  titted  up  with  stoves 
and  sufficient  portable  circus  seats  to  accommodate  300  people.  The  outfit  was  so  con- 
structed as  to  make  it  auite  easily  shipped  from  place  to  place  with  the  stock.  Three 
days  were  spent  at  eacn  of  12  towns.   There  were  5  men  on  the  staff  and  5  helpers. 

During  the  year  the  department  inaugurated  a  two  weeks'  short  course  in  agricul-, 
ture.  The  following  subjects  were  dealt  with:^  Noxious  weeds,  stock  judging,  grain 
judging,  stock  breeaing,  poultry,  dairying,  horticulture,  soil  cultivation,  and  fores»tr>'. 
The  b(mril  of  trade  in  the  town  where  the  course  was  hold  guaranteed  single  fare  to 
aU  tboee  who  wiahed  to  attend  the  course.  Thia  reduced  the  ccot  auite  materially 
to  Umbo  who  came  from  »  dietanct.  Tlie  aloele  whtdi  waa  uaed  at  m  •bov»>men- 
tioued  school  waa  alao  uaed  in  connection  with  thia  abort  comae. 

BiRttH  Cohvumu,  By  H.  W.  Hodaon,  Yidoiin. 

See  statistical  table. 

MAMirona.  By  W.  J.  Black,  Winnipeg. 

See  aUtiatical  table. 

MoTA  Soovu..  By  F.  L.  Fuller,  Tmio. 

Owing  to  the  prevalence  of  divetaifled  occupationa  it  baa  been  rather  dtflknilt  to 

conduct  institutes  in  the  same  maiiiitT  a.s  is  done  in  Ontario  or  as  in  the  United  States. 
Our  agricultund  oinaiaatiooa  consist  of  aericuitural  eocietiea.  Theee  eocieties 
receive  government  aid  pro  mta  for  the  amount  aubacribed,  which  at  the  preaent  time 
amounts  to  nearly  1(>0  per  cent  of  tho  amount  they  subscribe.  The  fund.s  of  such 
eocieties  are  devoted  laigely  to  the  purchase  and  importation  of  pure-bred  live  atock. 
^ia  atock  ia  purdtaeea  anbject  to  inspection  and  approval,  while  auch  eocietiea 
are  enrouragea  to  hold  meetings  for  the  j>urpose  of  disru.'<-»ing  subjecta  bearing  00 
agriculture,  they  are  only  compelled  to  hold  one  meetiiig  annually. 

In  addition  to  this  we  have  a  provincial  association,  which  is  composed  of  delegates 
fn)m  agricultural  .s(m  ictics  and  other  agricultural  organizations  in  the  Province.  ThLs 
meets  annually  and  u.'-ually  lasts  three  days,  holding  five  to  six  sessions.  There  are 
alao  county  >nd  district  associations.  These  receive  government  aid,  but  the  funds 
are  devoted  to  the  holding  of  inatitute  meetinga  in  a  manner  aimilar  to  your  regular 
institute. 


«  Reports  on  the  institute  work  in  tho  Fnited  States  are  not  given  here,  because 
the  more  important  data  regarding  this  work  are  embodied  in  the  annual  report  of 
the  Farmers'  Inatitute  Specialist  of  the  Office  of  Experiment  Stationa  and  In  the 
statistical  summary  on  pagea  60  and  61. 
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Ontauo.  By  Geoise  A.  Pulauii,  Toronto. 

The  HeasoQ  of  1908  9  wa^i  cue  of  ^eat  artivity  ia  the  lutjUtute  work  of  Ontario. 
^While  the  interest  in  the  regular  inatitur  work  was  well  maintained  and  much  good 
work  done  alonjj  practical  Hi!<>«,  the  chid  tVatnrci^  vtpto  an  inrreasp  in  the  extent  of 
and  intefestin  women's  institute  work,  the  holding  of  t^pecial  ini^titutes or  short  courses, 
and  the  onf^ization  of  local  farmers'  clubs. 

The  womoTv^  in.'Jtittitei^  of  Ontario  are  to  be  fount^  in  91  electoral  dl«<trict.-j,  with  a 
separate  organization  at  530  places,  a  membenhip  ut  over  14,000,  and  a  total  attend- 
ance for  the  year  of  considerably  over  105,000.  Dm  women  of  the  country  have 
demonstrated  their  capabilitie?  for  plannin<»  and  carri'inp:  on  work  which  ran  not 
but  result  in  much  bcnelit  to  the  home  and  commuuity  life  of  the  districtn  concf-med- 
For  tiie  most  part,  practical  subjects  bearing  directly  upon  homo  management  and  » 
training  receive  their  Nattention.  In  addition  to  the  regular  monthly  meetings 
addressed  by  local  members,  we  sent  out  from  the  department  to  one  or  two  meetinj^ 
^  at  each  place  during  the  year  personM  who  have  been  specially  trained  along  domestic 
'  science,  dairying,  poultry,  or  some  oth^  Hue  of  interest  to  the  women  on  the  farm. 
It  is  generally  admitted  that  in  fboee  dietrictB  where  such  work  haft  been  carried  on 
for  several  v(»rB,  there  is  a  noticeable  improvement  in  the  home  life,  and  a  ( om- 
munity  spirit  hae  been  fostered.  An  incre^ed  pride  in  the  surroundings  of  the  home 
both  indooni  and  surrounding  the  homestCMd,  is  a  result  hugely  or  the  women's 
institutes.  Thr-  women  havr-  dmo  something  t(nvard  r  ivic  improvement,  and  ate 
showing  their  interest  in  sanitaliou  and  ventilatiuu  iu  the  public  building — the  school, 
Uiehali,  and  the  duiidi.  There  is  greater  indication  than  ever  that  women's  institittai 
will  ho  a  prDiniiMnt  focoe  toward  improving  social  and  economic  conditions  in  die 
farm  homes. 

The  department  has  encoun^red  the  holding  of  short  counes  in  stock  and  seed 
jufJCTiig,  iruit  growing,  and  poultry  raising.  The  farmers  ftilly  appreciate  work  of 
thi.s  nature  and  the  demand  for  an  extoosion  of  the  short  cour«eM  will  be  a  natural 
outcome  of  tiie  prosont  situation. 

We  fully  expect  to  ptH'  a  flight  decrease  in  the  number  of  r^:ular  institute  meetings 
held,  but  a  decided  increase  iu  the  number  of  special  institutes  for  a  special  purpose. 
The  aim  is  to  take  up  some  one  line  of  work  at  these  a|>ecial  institutes  and  short  couiees^ 
and  deal  with  it  in  a  thorough  and  exhaustive  manner,  not  only  by  giving  lectures 
but  by  demonstration  work  wherever  it  is  possible. 

We  believe  that  the  most  promising  feature  in  connection  with  Ontario  institute 
work  isi  the  possibilities  siurounding  the  work  of  local  organizations.  We  hare  al read y 
ef  t-abl  whed  about  one  hundred  tiurmers'  institute  clubs,  and  with  the  good  work  accom- 
plished, and  judging  from  the  appreciation  .shown  by  the  farmers  in  the  localiti<»8 
concerned,  there  will  be  a  large  extension  in  this  line  dtiring  the  coming  season.  Much 
benefit  can  be  derived  by  the  vven^  farmer  by  a  discnsmm  of  underlying  principles 
and  exchan^'t  (  f »  x  j  prience-s  with  hi.-*  fellow  farmers.  A  little  encouragement  fn)m  the 
department  by  way  of  sending  speakers  to  address  the  clubs  occasionally  and  some 
dmctioD  ae  to  inewodB  of  earrpng  <m  the  wor^ 

ence  in  advancing  thr  aLricultural  interests  as  any  othcT  form  of  educational  work. 
The  department  undertakes  to  give  advice  occasionally  to  the  oMicers  of  the  ebiib  as 
to  methods  of  work  which  may  be  undertaken  wi  th  pron  t .  Al  together  we  are  hopefnl 
for  the  f'.sture  of  the  farmers'  institiite  work  in  '^)Titario.  Xo  doiiljt  w>me  changes  will 
be  introduced  from  time  to  time,  but  the  good  results  already  attained  and  the  possi- 
bilities for  the  futttie  bespeak  a  permanency  for  this  line  of  agricultural  education. 

Quebec.   By  G.  A.  Gigault,  Quebec. 

See  statistical  table. 

SAaKAVDRBWAW.  By  John  Bracken,  Regina. 

We  have  inaugiurated  no  particularly  new  W(jrk,  but  have  en(h'avored  to  develop 
all  the  old  lines  of  cairyin^  information  to  farmerH.  The  institute  work,  Becd-0:ain 
bits,  grain-field  competitions,  grain  shows,  plowing  matches,  expcrimental%rm 
excursions,  and  .'<hort  courses,  have  })een  conducted  very  much  a.^  usual,  exi  cpt  that 
the  details  oi  each  have  been  improved  and  made  more  workable.  These  improve- 
ments and  added  seal  have  resulted  in  a  particular^  successful  year  in  institute  work. 

We  have  under  consideration  some  new  lines  of  extension  work.  We  are  prepar- 
ing a  more  extensive  "agricultural-extension"  campaign,  but  full  dctidls  are  not 
yet  arranged.  Another  year  we  shall  have  more  to  say  regarding  this  new  work 
OOn  tern  plated. 

I  Bull. 
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BUUmOV  OF  OSFKnSS. 

A  nominating  committee  contji^tiog  of  £.  A.  Buraett,  of  Nebraaka;  Franklin  Dye,  of 
New  Jersey;  G.  A.  Gigault,  of  Quebec;  VV.  T.  Clarke,  d  GaUlomia;  and  J.  Withycombe^ 
of  Ongon,  nominated^  asid  the  ctmveutieii  elected,  officen  of  the  aoBocktion  for  the 
tttsuiog  year  as  given  on  page  6. 

&£FOBT  OF  THE  T&EASUBEB. 

AceowU  1^  /oikn  Hamilton,  treasurer  of  the  American  Association  of  Farnm^  InMUuie 
Warken^from  November    1908,  to  AuguMt  16, 1909. 

Db. 


To  balance  in  hands  of  the  treasurer^  November  S,  1906  $630. 06' 

To  receipts  from  45  States  and  Provinces   2".'"  'k"" 

To  receipts  from  individual  membenbip  dues   43. 00 

To  interest  on  depositB   5. 79 


803.87 


Ch. 

By  amount  paid  for  printing  3,000  programs   23. 25 

By  postafre   3L50 

By  amount  paid  for  printing  letter  head.s   3. 75 

By  balance  in  the  hands  of  the  treasurer  August  16,  1909   745. 37 

*   

803. 87 


BEPO&T  OF  AUDITIKG  COMMITTElj. 

The  undersign r  !  r  mmirTrp  n;  pointed  to  audit  the  accounts  of  John  Hamilton, 
treasurer  of  the  American  ABetuciatiou  of  FarmerB*  Institute  Workers,  report  that  they 
have  examined  the  acrounts  and  have  compared  hie  vouchers  with  the  credits  claimed 

aiul  have  founcl  the  pamc  corrcr-t,  and  the  halance  in  hin  hands  August  16, 1909t  tobe 
seven  hundred  and  forty-five  dollars  and  ihirty-si'ven  cents  (1746.37). 

(Signed)        Wh.  L.  Amoos, 

Akobbw  8.  Eu.ioTT, 

Comimittu, 

BSPOBT  OF  OOMHTiTEB  OH  PBS8mSllT*8  A1IOBS88. 

In  the  addre^H  df  Prct-ident  Ellsworth  we  have  an  able,  conservative  paper,  rhar- 
acteristic  oi  the  man.  W  e  request  the  secrctarj'  of  this  association  to  secure  it^s  pub- 
lication in  full  if  possible. 

WTien  wo  consider  the  fact  that  we  can  not  adopt  any  rule  for  the  organization  and 
raethini  of  conducting  the  farmers'  institute  work  that  will  apply  in  all  the  States  and 
Provinces,  but  that  eacli  l(M-ality  must  ad()|)t  meihtKid  best  adapted  to  itself,  we  find 
in  the  address  little  to  criticise  and  much  to  commend. 

In  this  report  we  desire  to  call  your  attention  to  the  fnUowing  points  which  we 
belie%e  deserve  etrinhasis: 

( 1 )  That  the  locu  people  should  be  consulted  as  far  as  possible  in  pre{>aring  the 
program,  and  they  should  foxnidi  some  financial  aid  to  the  meeting  by  way  of  provid* 
ing  a  hall  properly  wanned  and  lighted,  and  some  local  spealcen  tf  good  ones  can  be 
obtained. 

(2)  The  man  in  charge  of  the  work  who  represents  his  Btate  should  be  oro  whounder> 

stands  farm  problems  and  \  in  hf  urt  y  sympathy  with  thf)«*o  in  need  of  help. 

(3)  The  welfare  of  the  farmen''  institute  demands  that  the  work  shall  be  entirely 
divorced  from  pMty  politics. 

(4)  Demonstration  work  should  encouraged  as  far  as  possible,  canying  it  to  the 
home,  stable,  or  field  whenever  it  can  be  done. 
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(5)  We  heartily  commend  that  portion  of  the  president  a  addrm'^  in  which  he  em- 
pfaaBues  the  importance  of  having  the  farmers'  inHtitute  as  a  distinct  educational 
agency,  in  m  far  as  it  applies  to  the  okk-r  and  woalthicr  apricultuml  States,  but  believe 
in  the  newer  and  les^  deoMily  populated  States  the  work  ran  hoei  be  done  under  Uie 
direction  of  the  vazious  state  agncultnial  coUeges. 

D.  P.  Witter, 
0.  M.  Olson, 
Lbwu  a.  Merrill, 

CommiUu. 

B9P0&T  OF  TBB  SZBUUTlVJfi  OOHMSTTEKt  lOOS-0. 

Tho  <»xprTitiv<»rommittc<»  mH  immodiatoly  upon  the  adjournment  of  the  asHociation, 
November  17,  1908,  and  organized  by  the  election  of  A.  M.  Soule,  Athene,  (la.,  chair- 
man. 

The  foUowinff  appointmeats  were  made  for  the  Boveral  ^^^f«^  committees,  their 

terms  expiring  in  1911: 

Institute  organization  and  methods,  J.  IT.  Connell.  Stillwater,  Okla.;  institute  lec- 
turers, B.  Walker  McKecn,  IfYyebuig,  Me.}  coopeiation  with  other  educational  agen- 
cies, G.  0.  Creelman,  Guelph,  Ontario;  movable  echook  off  aKncultuie,  L.  R.  Taft, 
Eaut  Lansing^  Mich.;  bow'  and  girls'  institutefl,  F.  H,  Btnkin,  urbana.  111.;  women's 
institutes,  Mtas  Martha  Van  Eenseelaer,  Ithaca,  N.  Y. 

Mo  other  regtdar  meetttt^  of  the  executive  committee  was  held  dminff  the  year,  but 
the  time  an-i  jjlaco  of  th'  Ti<  xt  nnH'titifj  of  the  a^s^ociation  vmh  fix.  1  l  y  correspoudenoe. 
Inasmuch  as  :iome  differeuce  of  opinion  existed  in  tho  committeo  respecting  these 
points  the  entire  question  was  submitted  by  the  secretary  at  the  direction  of  the  com- 
mittee to  the  state  directors  of  farmers'  institutes.  The  re.-»ult  of  the  vote  wa.'s  a  decla- 
ration by  a  majority  in  favor  of  Portland,  Greg.,  the  date  to  be  Au^:u8t  16  and  17, 
1909,  immediately  precedmg  the  dates  set  for  the  meeting  of  the  Association  of  Ameri- 
can* Agricult ural  Colleges  and  Experiment  Stations. 

The  program  for  the  meeting  was  prefmred  by  the  secretary  and  submitted  to  the 
members  cA  the  executive  oommitufo  for  criticism  and  suffiestions.  Three  thousand 
copies  of  the  pro<rram  were  printed  and  2,500  copies  were  aietributed.  In  addition  to 
the  distribution  of  the  progmni  5,000  couies  of  notices  of  the  time  and  place  of  the 
meetin  j;  were  sent  out  to  the  institute  worken  of  the  United  Stales  and  Canada  and  to 
about  500  agricultural  newspapers. 

Five  thousand  copies  of  the  report  of  the  proceedings  of  the  meeting  held  in  Wash- 
ington, I>.  r..  Xovembor  16  ana  17,  1908,  were  printed  and  distributed  among  the 
institute  workers  of  the  United  States  and  Canada. 

The  report  of  the  trautirer  shows  receipts  from  45  States  and  Provinces  amounting 
to  $225,  and  from  in  li  \  idual  membership  dues  $13.  This  is  a  considerable  increase 
over  the  number  of  btatee  and  Provinces  contributing  previously  to  the  institute 
fitnd>  and  reproosnts  aleo  a  larger  number  of  iodividual  membership  fees. 

Beqjtectfnny  submitted. 

A.  M.  Soule, 
H.  T.  Fbbnch, 
F.  H.  Hall, 
J.  L.  Ellbwobth, 

JOHH  HaM^UTON, 

Cbinmittse. 

BB90BT  OF  OOIODTTBB  ON  BMBOtXmOVB. 

Approval  was  expressed  of  the  action  of  the  Association  of  American  Agricultural 
Colleges  and  Expenment  Stations  in  favor  of  extensloa  teaching  in  agriculture;  and  ^ 
it  was  suggested  that  the  executive  committee  plan  to  liol  I  future  meetings  at  the 
same  Ume  and  place  at  which  that  a»»ociation  holds  its  meetings. 

Hie  work  for  women  and  for  boys  and  girls  was  approved,  as  well  as  that  of  all 
agencies  striving  for  ptogroes  in  agricultural  education  and  practice. 

29316— BuU.  726^10  i 
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BEPO&T  OF  THE  FARMEBS'  INSTITUTE  SPECIALIST  OF  THE  TOCTED 
STATB8  DBPA&TKBIIT  OF  AORZOULTUBB  FOB  THE  TBAB  BKDKD 
JUVE  30,  1909. 

By  John  Uamiltou,  Washiiigton,  D.  C. 

Total  number  of  aearionsof  iiufeitttteB  held  in  44  States  and  Territories 

reporting   13,496 

Total  attendance  at  regular  instituteR  in  44  States  and  Territories  report- 
ing  1,715,  :m 

Attendance  at  special  institute  mcetinjra  in  41  Suiies  reirarting   57(>,  445 

Attendance  upon  railroad  specials  in  12  States  Tef>ort i   155, 274 

Total  attPiidancf  a<  ahovo  2,447,072 

Appropriatiou  to  iufitilutes,  44  States  and  Territories  reporting  1908, 122. 74 

Cost  of  institutes  in  44  States  and  Territories  teporting  $302, 622. 11 

Av<  t^.LTc  (  O'^tof  the  institutes  per  session  in  44  States  and  Territories 

repurtiug   $22. 42 

No  institutes  were  held  in  Louisiana,  Nevada,  and  Alaska. 


STATISTICS  OF  FABMBBS'  INSTITUTES  IN  THE  SEVERAL  8TATBS, 

-\  AND  FBOVmOBS,  1909. 


Stats,  TeiTltory,  or  Prorlnoe. 


Alabama  

Alberta  

Arixona  

Arkansa-H  

Britisli  rolumMa. 

Califoriila  

("olonulo....  

Delaware  

Florida  

(Jeorgia,  

Idaho  

ludiana.  

Iowa  

Kansas  

Kenliicky  

MuliK'.  .   

\tnni?ol'a  

M.in,  l.iiid  

Mas  lu  luisetts. ... 

Mi(  hlv'nn  

Mississippi  

Montana  

N.'hn^ka  

\lHV  M-M.   

|'\^  "l'  I II  k  .  

Nurih  DakoU.... 

.Vova  Sootla  

Ohio  

Ontario  

OreRon  

I'cnrisylvuiila  

QuelM-i-  

Rhwie  Islanil .... 

Saskuti  lunvaii  

South  Carolina. . . 
Utah.. 

WMbhi   

West  Vl;,  iiiJ,i   .  .. 

IMTJsconain  

WyomiUK  


Total. 


Begulsr  instltatsa.     I  Round-up  Inttttutcs. 


^8q- 

Attend- 
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ance 

ted. 

42 
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4$ 

:n 

1  8fi2 

55 

:ii 
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2H4 
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297 
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OS 
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17.lflO 
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70 

0.210 

131 

54 

5,676 

103 

56 

4,480 

80 

3.400 

60 

I.  ua 

■J15.2U 

18S 

415 

m3.750 

250 

5>; 

37, 191 

61 

444 

21,678 
S,»7 

40 

79 

104 

133 

7,302 

AS 

97 

0.345 

90 

187 

111 

1. 151 

157. 4;w 

137 

1<V» 

152 

lltf 

lO.Wil 

.VX) 

s»'.,t  ■.•»:] 

ira 

l.'H 

81 

AO 

1 ,  t;>"i 

M 

1,030 

.281 

ill.  .'i.'iS 

<■ 

f  10. 5  IS 

e65 

1 .  TfiO 

■ISO 

■2\:>jm 

37 

"tf 

214 

962 

IM.  ri52 

1.59 

37fi 

im 

'J 

i:i 

■.'15 

is.:m 

r,-.' 

20 

5,848 

2*t2 

218 

18.(W<1 

S.T 

238 

15,  4*0 

lo 

19.4 '1 

."'4 

m 

18,797 

2,  on,  473 

110 

NonamltnrtltatM. 


SC6" 

Attend- 
ance. 

5t»7 

Aver- 
■«e. 

8«s- 
sioni. 

Attoid- 

45 

 _ 

13 

2 

4» 

'  §i 

• 

ft 
8 

100 
2,028 

32 
366 



15 

40 

•00 

27 

1,014 

37 

12 

10.125 

844 

7  J  175 

M 

 1  

7 

2,200 

314 

»S3 

621,815 

5220 

11 

m 

10 

«to 

ft 

4900 

500 

d  in) 
100 

2 
4 

80 
S.060 

40 
512 

9 

90 

1,W)0 

3 

500 

l(i  .  1.2M) 

80 

3 

110 

» 

11 

3.503 

318 

.  .    _     .  _ 

1  

\   180  1  45.018 

250 

201 

14.007 

r 

70 

Mnslltiilssdiooli. 
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SUUistics  oj  Jarmeci  xiiHtUutes  in  the  several  Stales,  Territories,  ami  Provinces,  l'JU9 — 

Ckmtinued. 


State.  Territo*7,or 
Province. 

IndqMBdaot  Ittsti* 
tottt. 

Institute  Irelna. 

Picnics,  har- 
vest-home 
meetinfs,  etc. 

Stuift 
tiirers. 

Sw- 

slons. 

Attend- 
woe. 

Aver- 
•«•- 

Days. 

Stops. 

Xiuii- 
1  or. 

\  I      hi  - 

_____ _ 

15 

4 

3 
36 
25 

16 
10 
16 
8 
45 

J'lO.OO 

111     i\  ftfk 

1 '  1,  't*  fL'.  UU 

ll'.i.w 

2. 135.  fx) 
7.047.  41 
7,00QiflO 

130 

l.OflO 

150 

55 

12 

5.400 

316 

15, 746 

64 

6 

197 

23 

37,270 
1.925 

1 

2,000 

O(X).O0 
2,000.00 
7,000.00 
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LE'lTER  OF  TRANSMIHAL 


U.  S.  Department  of  Aobicultube, 

Office  of  Experiment  Stations, 

Watihingion,  D,  C,  March  7, 1910. 
Sir:  I  have  the  honor  to  transmit  herewith  a  report  of  experiments 
in  irrigation  made  by  this  Office  in  the  Willamette  Valley,  Oregon. 
The  experiments  were  made  by  A.  P.  StoTer,  under  the  direction  of 
Samuel  Fortier,  chief  of  irrigation  investigations,  and  have  been  in 
progress  for  some  yeais,  the  results  for  the  year  1907  being  published 
as  Circular  78  of  this  Office. 

The  Willamette  Valley  is  peculiar  in  that  it  has  a  very  heavy 
annual  rainfall,  but  a  very  light  summer  rainfall,  making  the 
midsummer  tho  season  when  crops  do  not  grow.  This  valloy  has 
been  settled  for  half  a  century  and  has  been  devoted  chiefly  to 
wheat  growing,  for  which  tho  cHmate  is  admirably  adapted,  but 
the  long-continued  growing  of  this  one  crop  has  1 1  ought  the  land 
into  such  condition  that  profitable  crops  of  wheat  are  no  longer 
pnxhiced,  making  a  change  necessary.  But  the  growing  season  of 
the  other  crops  extends  through  the  summer  drought,  making  irri- 
gation necessary  t()  their  growth.  The  results  reported  by  Mr. 
Stover  show  clearly  both  the  necessity  for  irrigation  and  its  feasi- 
bility. It  is  recommended  that  the  report  be  published  as  Bulletin 
226  of  this  Omce. 

Respectfully,  A.  C.  Tbuk, 

Director., 

Hon.  James  Wilson, 

Secretary  of  Agriculture, 

C3) 
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IRRIGATION  EXPERIMENTS  AND  INVESTIGATIONS 

IN  WESTERN  OREGON. 


DTTEODUCTION. 

The  inTeetigations  dealt  with  m  this  report  were  undertaken  for 

the  purpose  of  determining  the  value  of  irrigation  for  incroasing 
and  insuriii^!;  tlio  productiveness  of  the  agricultural  lands  of  the 
Willamette  Valley  and  other  similar  valleys  of  western  Oregon. 

Climatic  conditions  in  this  region  for  the  greater  part  of  the  year 
are  typically  humid.  During  the  sununer  months  from  June  to 
September,  however,  there  is  practically  no  rainfall  and  almost 
truly  arid  conditions  exist.  Under  the  agricultural  practice  of  the 
past  this  condition  has  been  beneficial  rather  than  otherwise.  Ex- 
tremely mild  winters,  early  moist  springs,  and  dry  Bummers  were 
id(»nl  for  the  production  of  grain,  which  for  more  than  fifty  years 
has  been  the  predominant  industry  of  the  ro<]^ion.  No  thought 
was  given  to  the  value  of  irrigation  during  the  dry  period  because 
it  was  unnerpi^sarv.  Grain  was  a  romunerativp  crop,  and  every 
farm  was  ^ivcn  over  to  its  production  to  the  ox(  lusion  of  all  other 
crops.  Fertilo  as  were  those  soils  in  the  be<:iTinin^ — and  they  were 
fertile  or  tliev  could  not  have  withstood  the  abuse  tlicv  hine  re- 
ceived — they  could  stand  the  constant  production  of  grain  only  so 
lonj^  and  then  they  began  to  deteriorate  in  prod  net  iveness,  slowly 
at  first  hut  rapidly  in  later  years.  Land  that  once  yielded  and 
60  busliels  oi  wheat  per  acre  now  j)ro(hiee.'^  in  many  cases  only  10  or 
12  bushels  per  acre,  and  nnieh  of  the  land  can  no  longer  be  made  to 
prochice  at  alt.  Kaisin«i!;  wheat  on  a  basis  of  12  bushels  per  acre 
is  not  ])rolitabie,  and  as  u  result  grain  growing  as  an  industry  is  being 
abandoned,  and  agriculture  is  being  forced  to  undergo  a  radical 
change. 

Diversified  fanning  is  taking  the  place  of  the  one  time  single-crop 
system.  In  the  production  of  the  new  crops  new  conditions  are 
encountered.  What  were  ideal  eonditions  in  the  old  ^lii in-growing 
days  in  the  matter  of  dry  sununers  are  far  from  ideal  for  the  produc- 
tion of  these  other  crops.  Grain  was  ripe  and  ready  for  harvest 
before  the  dry  weather  of  the  summer  period  could  damage  the 
crop,  but  the  crops  now  beii^  raised — ^forage,  root  crops,  vegetables, 
hops,  and  fruits,  the  growth  of  which  extends  well  into  and  through 
the  dry  season — suffer  from  lack  of  moisture  at  the  very  time  they 
should  be  making  their  best  growth. 
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Up  to  the  present  time  this  conditioii  has  been  met,  or  more  properlj 
evaded,  by  seeking  out  favored  locations  along  the  river  and  creek 
bottoms  and  other  sections  where  the  soil  was  naturally  moist,  and 
bringing  these  into  cultivation  to  the  new  crops.  Practically  nothing 
is  being  dour,  li  nvever,  with  the  vast  area  of  grain  land  that  each 
year  is  growing  less  productive,  except  that  in  a  few  of  the  mors 
favored  localities  vetch  and  clover  hiivo  been  introduced  and  a 
partial  system  of  crop  rotation  estaMishod.  Such,  therefore,  is  the 
agricultural  problem  confronting  the  Willamette  Valley  and  other 
valleys  of  western  Oregon. 

To  aid  in  the  sohitifin  of  this  problem,  the  Office  of  Expcrimrnt 
Stations  was  requested  in  1906  by  the  Portland  Board  of  Trade  to 
undertake  sm  investigation  of  conditions  in  the  Willamette  Valley 
to  (]<'t<'rniine  the  value  and  feasibility  of  irrigation  as  a  means  of 
furtliering  intensive  agricultiirjil  development  in  the  affected  region. 
The  investigations  were  begun  in  1907  and  Iimvc  been  continued 
through  the  seasons  of  1908  and  1909.  Two  lines  of  investigation 
have  been  followed  during  this  period:  (1)  The  collection  of  informa- 
tion hearing;  u{)on  the  feasibility  of  irrigation  in  the  region  bein^ 
studied,  and  including  physical  data  relative  to  climatic  condition, 
topography,  water  supply,  soil  and  eroj)  conditions.  (J)  The  irri- 
gation of  various  cro[>s  under  actual  field  conditions  to  determine 
the  value  of  irrigulioa  in  increasing  yields,  the  best  methods  of  pre- 
paring land  anil  irrigating  it,  the  proper  time  of  aj)pheution,  and  the 
various  other  practical  qtiestions  that  require  solution  in  order  to 
properly  solve  the  main  prol)lem. 

While  tiic  investigations  have  been  confined  largely  to  the  Willa- 
mette Valley,  anil  the  experimental  work  entirely  so,  it  was  early 
recognized  that  the  same  conditions  existed  in  the  two  other  valleys 
of  western  Oregon,  the  Umpqua  and  the  Rogue  River  valleys,  and 
that  these  sections  should  be  reported  upon  also.  A  study,  there- 
fore, has  been  made  of  conditions  in  these  other  valleys  and  the  facts 
gathered  will  be  presented,  thus  making  this  report  one  dealing 
with  conditions  in  western  Oregon  in  general  rather  than  m  the 
Willamette  Valley  alone. 

PHYSICAL  CHAEACTEBISTICS  OF  THE  WILLAMETTE  VALLET. 

LOCATION  AHD  SZZB. 

The  Willamette  Valley  lies  in  the  western  part  of  Oregon,  between 
the  high  Cascade  Mountains  on  the  east  and  the  Coast  Range  on  the 
west.  Its  southern  boundary  is  the  summit  of  the  Calapooias,  a 
spur  range  of  the  Cascades,  and  its  northern  boundary  the  Columbia 
River.  The  length  of  the  valley  north  and  south  is  approximately 
150  miles,  and  its  width  from  summit  to  summit  varies  from  50  to 
75  miles.   Including  its  mountainous  areas,  the  approximate  area 
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within  the  Willamette  watershed  is  8|000,000  acres.  Of  this  con- 
siderably over  one-half  is  timbered,  mounttiinous  area,  the  valley 
and  foothill  land  proper  approximating  3,000,000  acres. 

8TBSAXB  AND  STREAM  FLOW. 

The  dominant  physical  feature  of  the  valley  is  its  stream  system. 
The  Willunu'tto  Kivor  rises  in  the  soutlieastern  corner  of  the  water- 
shed in  the  junction  of  the  Calapooiiis  with  the  h'l^h  Cascades.  Flow- 
ing northerly  it  follows  the  trou^i;!!  of  the  valley  and  empties  into 
the  Colunihia  at  the  northern  extremity  of  the  valley.  From  the 
Cascade  Ran<re  on  the  cast  niany  trihutaries  make  their  way  toward 
the  trunk  stream.  iVinong  these  are  several  of  the  lar«:er  streams 
of  the  State,  sucli  as  the  Middle  Fork,  the  McKonzic,  tlic  vSantiam, 
the  Molalla,  and  the  Clackamas.  There  are  a  luiniher  «>f  tril)utarie3 
from  the  Coast  Ranj]je  on  the  west,  ])ut  the  flow  of  these  is  neither  so 
larjxc  nor  so  constant  ais  that  which  cojues  from  the  hi<^h  watershed 
of  tlie  C:isca<les.  iVmont;  the  principal  streams  enterin<j^  the  valley 
from  the  west  are  tlie  Coast  Fork,  Marys  River,  Luckianiule,  Yamhill, 
and  Tualatin  rivers.  The  dischaifjeof  some  of  these  streams  during 
1906,  1907,  and  190S  is  j:iven  in  the  following  tahle: 

IHi^ttrge  qf  WiUametU  River  and  iU  principal  tribularie$t  J906-J908.^ 
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Owing  to  the  nature  of  the  precipitation  the  streams  have  their 
heariest  disci  larpre  during  the  winter  and  spring  months.   As  the 

summer  flow  of  the  streams  has  an  important  hearing  upon  the  feasi- 
bility of  irrigation,  the  relation  of  the  summer  flow  to  tli©  total  yearly 
flow  for  the  years  1906, 1907,  and  1908  is  given  in  the  following  table: 

Yrnrltj  dtsduirgc  and  xuiiiincr  duschargc  oj  atreaim  in  W  iltaiMttc  Vailey, 
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Year. 


Coast  Fork. 

Do  

Do  

lleKamie.. 

Do  


WlUiimpttc.  Alhain   190r. 

Do  ■   mo- 
no I  1908 

MHdle  Fork   190H 

Do   ISO- 
Do   19«l 

1900 
1007 
190« 

igoa 

1907 
19QB 
190B 
190B 
1906 
1007 
1908 
19(M 
1907 

19m 

190a 
1907 
1908 


Do  

North  Fork  Santtem. 
South  Pork  Santlaiii . 
Molalla  


l>o. 

Do  

Clackainaa.., 

Do  

Do  

LuekJamnte. 

Do  , 

•  Do  , 


I 

-  i 


Yearly 


AcTf-jrft. 
9,(f«l,000 
ll.9(X),{Nlll 
7,.'i9O.O00 
2,»<X).  lino 
•l.t/.tO,  (WIO 
2,4.i»),l)OI< 
1, 130.000 
l,5&),UiKI 
94A,0fl0 
3,350,000 
3,910.000 
3,0!2O,O00 
2,N30.«I0 
2,&a).000 
AM,  000 
721,000 
802.000 
2,000.000 
2.«SO,000 
2. -J  10. 000 
7S  1,000 
740,000 
MR»000 


Dteeharged 
July,  AuKiisfcf 


'  Acrt-fftt. 
747. 0<M) 

•  i.Vi,(llO 

770.000 
2l.i,fi<)0 
1.14.  fiOO 

A\,:iM 
27.070 
43,300 
437,000 
424,000 
434,000 

loi.noo 

86,300 
20,230 
18,890 
32,2110 

192,  .W 

•AXA.  .VK) 
22.  Of." 
12.180 
10.000 


Prr  cm. 


8 
h 
10 
7 
4 
10 
3 
3 
4 
U 
10 
14 
7 
3 
4 
3 
4 
7 
7 
9 
.1 
3 
3 


TOPOGRAPHY. 

The  mountainous  portion  of  the  Willamette  drainage  area  comprises 

.5,000,000  acres  or  more.  In  the  Cascades  there  are  a  number  of 
hi«;h  mountain  peaks,  amonjj  the  most  notod  of  whi'  b  are  Moimt 
Hood,  Mount  Jefferson,  and  the  Thrpc  Sisters.  Tlu  (  Icvution  of 
the  summit  of  the  Ca.scades  varies  from  7,000  to  U,(J(K)  feet.  The 
nwHinfniii  sloprs  nro  vrrv  heavily  tiinberrd,  alTordinjj:  excellent  jiro- 
tf(  tii)ii  to  i\\v  water  sup[)ly  coniiii;.;  frniii  that  side  of  the  valley.  The 
niouiilainous  area  inerires  into  the  valley  area  proper  thnniLrh  a  ZDne 
of  low,  rolliuj;  t<MithiIl  e(nmtrv  that  is  more  or  less  \\(>(i(le(l.  The 
floor  of  tlio  vnllry  i->  n  series  nl  --inooth,  level  areas  known  jus  ' '  ]>r:)iries" 
or  ''plains,"'  \vh()>e  slope  is  extremely  uniform  and  ron^res  Iruin  4  to 
15  feet  per  mile.  The  north  end  of  the  valley  is  more  or  le>s  broken 
an<l  cut  into  lesser  valleys  hy  a  series  of  luw  ,  rolling  Jidls  and  by  the 
f<»(  >i  hilU  spreading  over  a  wider  area.  Tn  the  .soulh  end  of  the  vallev — 
from  I  ji<rene  as  far  ncaih  as  Salem  the  floor  of  the  valley,  ail h. nigh 
somewhat  cut  up  by  the  various  streams,  i.s  extremely  even  in  slope, 
and  large  bodies  of  level  jtrairie  land  are  to  be  found.  Along  the 
streams  are  b<»iiom  lands,  usually  more  or  less  wooded  and  subject 
to  overflow  in  the  whiter  time. 
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SOILS. 

The  soils  of  the  vallej  are  largely  of  basaltic  origiB.  They  are  quite 
variable  in  character,  but  in  general  may  be  classified  as  follows: 

FoatMU  9oil8. — ^These  are  confined  to  the  higher  rolling  foothill  sec- 
tions. As  a  rule  they  have  better  natural  draina^  and  are  more 
friable  than  the  soils  of  the  prairies.  In  sections  of  the  valley  the  hill 
lands  are  a  sandy  loam  merging  into  a  gravelly  loam,  not  always  of 
great  depth,  but  usually  deep  enough  for  successful  cultivation.  In 
the  foothills  there  is  also  a  considerable  area  of  what  is  locally  called 
**  shot  land/'  because  many  of  the  soil  particles  have  the  form  of  small 
pellets  resembling  shot.  In  general  the  rolling  liili  land  may  be  coii^ 
siderecl  t  he  })est  for  fruit  culture,  because  of  its  better  condition,  drain- 
age, aiul  freedom  from  frost. 

Valh  y  or  prairie  soils, — ^The  soils  of  the  floor  of  the  valley  are  allu- 
vial in  character  and  vary  greatly  in  texture  from  coarse  grav(;IIy 
loams,  such  as  are  found  in  parts  of  Marion  and  I^ane  counties,  to  the 
fine  clay  soils  of  Linn  and  Benton  mimties.  The  greater  part  of  t hese 
soils,  especially  in  the  south  end  of  the  valley,  may  be  classed  as  clay 
loams.  These,  as  a  rule,  have  a  cla}^  subsoil,  but  in  many  sections  the 
subsoil  i^?  p:ravel.  In  the  sections  where  the  gravelly  subsoil  does  not 
exist  and  where  the  surface  drainage  is  poor,  the  heavy  winter  rain- 
fall saturates  the  soil  and  hinders  early  cultivation  in  the  spring.  It 
is  in  siicli  sections  as  these  that  the  so-called  "white  lands,"  which 
are  so  unproductivo,  appear.  They  o((  iir  in  isolated  scams  and 
patches  throntxhoiit  tlie  darker  colored  loams.  MTif!  arc  always  found 
in  low  places  and  depressions  where  the  drainage  is  poor  and  where 
during  the  winter  season  and  far  into  the  spring  the  lantl  is  under 
water.  Except,  perhaps,  in  tlie  amount  of  himiiis  contained,  tliey 
have  nearly  the  same  clieniical  nature  as  tlie  othci-  clay  l(»anis  that 
surround  them,  but  the}'  are  compact  and  run  together;  that  is,  more 
or  iet.s  puddled. 

The  S(uls  of  the  valley  which  are  likely  to  he  most  protluctive  unch'r 
irrigation  are  the  gravelly  and  sandy  soils  and  the  friable  clay  hmnis 
of  the  foothills  and  prairies,  all  of  whic  h,  as  a  rule,  have  good  natural 
undcidrainage.  These  lands  no  longer  yield  good  crops  of  wheat.  an<l 
for  the  most  part  now  lie  comparatively  idle  and  unproductive.  The 
greater  part  of  thi.^  land  lies  in  the  soutli  end  of  the  valley  in  Lane, 
Liun,  Benton,  and  Marion  cotrnties. 

Bottom  sails. — Soils  of  this  tyj)e  are  found  along  the  river  and  creek 
bottoms  that  are  more  or  less  subject  to  ovei'flow,  and  are  then'foie 
quite  limited  in  extent.  They  are  the  richest  soils  in  the  valley,  being 
composed  of  alluvial  deposits  of  basaltic  origin  mixed  with  sand  and 
a  high  percentage  of  vegetable  matter.  They  are  easUy  cultivated 

[0011.236] 


...... ^le 


12 


and  Mi'o  considored  the  most  product  ivo  soils  of  the  valley.  What  are 
coiiiiuonly  (ailed  "beaver  dam  lands  '  bolonof  to  this  type.  Except 
where  these  soils  liave  an  extremely  })()r()us  subsoil  or  do  not  receive 
natural  subii  i  i^ratiou  from  the  hijg^her  lands,  it  is  improbable  that  irri- 
gation will  be  j  esortod  to,  except  for  some  special  use,  such  as  market 
gardening:. 

Of  the  three  types,  the  valley  or  prairie  soils,  by  reason  of  their 
greater  extent  and  because  of  their  location  and  inabilit}'  to  witlist  and 
drought,  will  yield  the  largest  return  under  irrigation. 

OLOCATB. 

Although  in  tlid  same  latitude^  as  Montreal,  the  Willamette  Valley, 
because  of  its  pioxinniy  lo  that  part  of  the  Pacific  coast  which  is 
washed  by  the  warm  flai)an  current,  has  an  extremely  mild  climate. 
No  extremes  of  eitlier  heat  or  cold  arc  experienced.  Summer  tem- 
peratures rai-ely  exceed  100°  F.,  and  then  only  for  a  very  few  days 
during  the  sea^son,  from  85°  to  90°  being  the  usual  maxinmm  tempera- 
ture for  summer.  The  nights  are  always  cool.  In  winter  the  tem- 
perature is  sometimes  as  low  as  10**,  but  never  for  any  considerable 
period.  Periods  of  mild  temperatures  are  frequent,  and  throughout 
most  winters  grass  remains  green  in  the  meadows  and  pastures.  The 
crop  season  proper  extends  from  April  1  to  about  October  15,  a  period 
of  nearly  seven  months.  Cultivation  can  be  b^gun  as  early  as  Feb- 
ruary 15  some  seasons,  but  usually  the  farming  season  opens  in  March. 
Annuals,  such  as  grain,  planted  at  this  time,  usually  mature  sucoeBa- 
fully  before  the  summer  dry  period,  unless  a  drought  occurs  in  May 
or  early  in  June.  Other  crops  whose  growth  extends  into  the  diy 
summer  months,  unless  favorably  located  on  land  that  is  naturally 
retentive  of  moisture,  suffer  in  the  dry  months  of  July,  August,  and 
September. 

The  rainfall  in  the  Willamette  Valley  is  considerably  greater  than  in 
the  other  valleys  of  western  Oregon,  but  the  increase  is  confined  to 
the  winter  months  when  the  rainfall  is  veiy  heavy.  During  the  sum- 
mer months  the  rainfall  is  not  greatly  different  from  that  in  the  Ump- 
qua  and  Rogue  River  valleys.  In  the  following  table  the  normal 
rainfall  as  determined  by  the  United  States  Weather  Bureau  at  eight 
different  points  in  the  Willamette  Valley  is  given.  The  several  sta- 
tions are  all  located  in  tlie  bottom  of  the  valley  and  the  records  given 
represent  the  precipitation  in  the  section  devoted  to  agriculture. 
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Normal  rainfall  at  points  in  the  WilUanelU  Valley. 
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a  Figures  fumkbed  by  Uoltad  States  Weatbw  Bureau. 


Although  the  records  indicate  that  the  south  end  of  the  valley 
receives  slightly  less  rainfall  than  the  north  end,  the  vaiiation  is  so 
small  and  so  irregular  as  to  cause  practically  no  difTcrrnce  in  agricul- 
tural rfuuiitioDs.  With  different  j'ears  the  rainfall  varieg  quite 
witlely — from  25  inches  at  Salem,  in  1903,  to  66  inclics  af  Monroe,  in 
1902.  The  greatest  variation,  however,  occurs  with  tiie  ditferent 
seasons  of  the  year,  over  three-fourths  of  the  yearly  rainfall  occurring 
during  the  winter  sea.son,  from  Novenilx'r  to  March,  while  during  the 
summer  period,  from  June  to  Septemher,  inclusive,  very  little  rainfall 
occurs,  tiic  av(>riigo  during  this  period  being  less  than  10  per  cent  of 
the  yearly  rainfall. 

FEYSICAL  GEABACTESISTICS  OF  THE  TTMPaUA  VAIXE7. 

IXHSATION  AND  SIZB. 

The  Umpqua  Valley  lies  just  south  of  the  Willamette  Valley  and 
extends  from  the  Calapooia  Mountains  on  the  north  to  the  Canyon 
Mountains,  which  separate  it  from  the  Rogue  River  Valley  on  the 
south.  The  eastern  boundary  of  the  drainage  system  is  the  summit 
of  the  Cascade  Ralige ;  the  western  boundary,  the  Pacific  Ocean.  The 
drainage  basin  extends  north  and  south  70  miles  and  east  and  west 
100  miles.  It  contains  within  its  watershed  approximately  3,000,000 
acres  of  land. 

STREAMS  Am  ST&EAM  FLOW. 

The  Umpqua  River,  which  drains  the  Umpqua  basin,  has  its  origin 
in  the  high  Cascades,  horn  which  its  two  main  tributaries,  tiie  North 
and  South  forks,  flow.  These  two  tributaries  flow  westward  from 
their  sources  and  join  near  the  town  of  Roseburg.  From  that  point 
the  main  stream  flows  in  a  northwesterly  direction  and  empties 
directly  into  the  ocean.  There  are  numerous  minor  tributaries  enter- 
ing the  main  stream  from  both  the  north  and  the  south.  The  prin- 
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cipal  How,  however,  comes  from  the  North  Fork  and  the  South  Fork. 
The  dischai^  of  the  main  stream  and  these  two  forks  during  1906, 
1907,  and  1908  is  given  in  the  following  table: 

Discharge  of  Umpqua  River  arid  tt»  trthutaritH,  1906-190Sa 


Namt'  of  stri'am  and  place  and 
ume  01  iDBMUirinrau 
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28.29 
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1,M0 
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14.08 

a  tr.  8.  Geol.  8arv«7  Wster-Sapply  kdA  Inlf .  Fipen  Moi.  214  and  Sfit. 

T.iko  th<»  Willaniottii  Valley  streams,  the  streams  of  the  Um]M)ua 
VaJloy  have  tiioir  hcaviost  discharge  in  the  winter  and  spring  months 
and  their  niininium  discliarge  oeeurs  during  the  dry  i)enod.  when  the 
denmrrd  for  irrigation  will  he  greatest.  A  eompari.son  of  the  total 
annual  How  of  these  streams  with  their  flow  during  the  i^ummer 
season  is  given  in  tlie  following  table: 

Ytarly  diadtarge  and  gummer  disdtarge  of  Hreanu  in  Umpgua  Valley,  J90$~190ft. 
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TOFOQBAFHT. 

The  Umpqua  VaUey  differs  from  the  Willamette  Valley  in  that  it  is 
not  a  true  valley,  but  rather  a  succession  of  small  valleys  scattered  at 
intervals  along  the  main  streams  and  separated  from  one  another  by 
ranges  of  lulls.  The  arable  area  of  these  small  vallejrs  varies  in  size 
from  a  few  hundred  acres  to  15,000  acres  and  more.  Their  elevation 
varies  from  tide  water  up  to  1,000  feet  above  sea  level.  The  lai^er 
and  niniv  important  valleys  lie  near  the  junction  of  the  Xorlh  and 
SiMitlj  forks,  ill  the  vieinity  of  Kosehurg.  TI««re  is  found  Garden 
Valley,  wiiich  surrounds  Rosebuig;  Coles  Valley,  lying  8  or  10  miles 
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lower  down  on  the  main  stream;  Sutherlin  Valley,  in  the  vieinity  of 
Oakland;  with  Lookingglass,  Happy,  Myrtle  Creek,  and  other  minor 
valleys  located  in  the  same  aection.  The  elevation  of  the^^e  main 
agricultural  areas  vanes  from  400  to  600  feet>  above  sea  level.  The 
mountainous  areas  to  the  eastward  and  also  in  the  coast  r^on  are 
heavily  timbered  with  fir,  spruce,  pine,  and  cedar,  while  the  hills  and 
bench  lands  in  the  agricultural  section  are  covered  with  maple,  oak, 
and  scrub  brush.  The  bottom  land  in  the  larger  valleys  is  level  and 
for  the  most  part  has  been  in  cultivation  for  many  years. 

SOII<fi. 

The  valley  soils  are  sedimentary  deposits  brought  down  from  the 
hills,  and  for  the  most  pnrt  are  of  a  sandy  nature  and  yield  readily  to 
cultivation.  The  foothill  soils  are  lighter  in  texture,  somewhat  grav- 
elly, and  arc  red* !ish  hrown  in  color,  due  to  the  iron  oxid  they  contain. 
The  bottom  soils  along  the  streams  are  rich  in  vegetable  matter,  easy 
to  cultivate,  and  very  fertile. 

CLIMATE. 

In  general  tlie  elimatic  mnrlitions  are  mueh  the  same  ns  in  the 
Willamette  Valley.  The  ramtail  is  s(jmewhat  less  in  th(»  a;:ri(  ult ural 
R(N'ti<)ii.  l)iit  its  (list rihul ion  is  cliaraclerized  hv  the  same  iirun cnness. 
The  liiernuHneter  will  register  more  than  KM)'  F.  in  the  summer  occa- 
sionally, and  in  the  wiiiter  will  ilrop  to  12°  or  1.5°,  hut  these  \\\\\\  lie 
eonsidci  cd  us  exueine  temperatures,  the  climate  being  very  moderate 
duriui,'  all  seasons  of  the  year. 

Tln'  annual  rainfall  of  tlu'  valley  section,  lakin<,^  Roscburj^  as  the 
ct'iitci-,  is  api)roxiniately  3.5  inches.  Eighty-six  per  cent  kA  liiis  rain- 
fall occurs  during  the  period  from  October  1  to  April  30,  leaving  hut 
14  per  cent,  or  4.91  inches,  for  the  livc^-month  crop-growing  season  of 
Ma}',  June,  July,  .Vui,nist,  and  September,  whih^  the  average  rainfall 
(luring  the  months  of  June,  July,  and  August  is  only  I  .si  inches.  For 
reference  in  the  diseussion  to  follow,  the  normal  niontldy  and  normal 
annual  nunfull  at  Ko.seburg  for  32  years,  as  given  in  the  records  of  the 
United  States  Weather  Bureau,  are  as  follows:  January,  5.64;  Febru- 
ary, 4.80;  March,  3.83;  April,  2.36;  May,  2;  June,  1.12;  July,  0.35; 
August,  0.34:  September,  1.10;  October,  2.66;  November,  4.33;  De- 
cember, 6.14;  annual,  34.67  inches. 

PHYSICAL  CHAEACTERISTICS  OF  THE  BOGUS  BIVEft  VALLEY. 

IdOCATION  AND  SIZE. 

Rogue  River  Valley  consists  of  two  nuiin  valleys,  the  upj^er  one 
surrounding  the  town  of  Medford  and  including  most  of  tJuckson 
County;  the  lower  one  surrounding  the  town  of  Grants  Pa^ui  and 
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includiiif]:  most  of  Josopliine  Coimty.  It  joins  tlip  T^mpqua  Valley  on 
the  iioitli  and  extonds  southward  to  the  summit  of  the  Siskiyou 
Mountains,  which  follow  in  a  general  way  the  honiidaiy  hue  between 
Oregon  and  Cuiifurnia.  The  eastern  bimndary  of  the  drainage  basin 
is  the  Cascade  Range,  the  western  the  Pacific  Ocean.  The  watershed 
of  Rogue  River  contains  approximately  3,000,000  acres  of  land.  nin&- 
tentlis  of  whicli  is  rough  mountainous  territorj',  uniii  lor  cultivation. 

8TBSAX8  Aim  BXBBAK  nX>W. 

Rogue  River  rises  in  the  western  slopes  of  the  Cascade  liange.  be- 
tween Crater  Lake  and  Mount  McLoughlin.  Flowing  llience  west- 
waid,  it  passes  in  turn  through  the  up})er  antl  lower  valleys  and  then 
following  a  rugged,  precipitous  channel  for  a  distance  of  S'y  miles,  it 
empties  directly  into  the  l^acific  Ocean  at  a  |)oint  about  3o  miles 
north  uf  the  Oregon-California  boundary  line.  Man3'  tributaries  join 
the  main  streum  from  both  the  noi  th  and  south  sides  of  the  drainage 
area  throughout  its  course.  The  more  imj)ortant  of  these,  named  in 
order  as  tht»y  enter  the  river  on  its  way  to  the  ocean,  are:  Big  Butte 
Creek,  Little  Butt<>  Creek,  Bear  Creek,  Evans  (^reek,  Applegate  River, 
and  Illinois  River.  All  of  these  enter  the  main  stream  from  the  south, 
the  greater  part  of  the  drainage  area  being  on  that  side.  With  the 
exception  of  the  Illinois  Riyer,whieh  enters  the  main  stream  near  ite 
mouth  and  drains  a  rough,  broken  countr}^,  all  of  these  tributaries 
have  important  bearing  on  the  irrigation  development  of  the  two 
main  vaUeys. 

Only  in  recent  years  has  any  extended  observation  of  the  flov  of 
Rogue  River  and  its  tributaries  been  made.  The  discharge  of  the 
main  river  is  measured  at  Tolo,  where  it  leaves  the  up}>er  valley. 
Such  data  as  is  available,  however,  appears  in  the  following  table: 

Discharge  of  Hoyue  lin  er  aud  iUs  tributanes.  1907  and  19(}8n 
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«U.  8.  Geol.  Survey  Water  Supply  uud  Irrig.  Vix^tn  Nm.  tl4aiMl2Sa. 
rfiall,  226] 


Digitized  by  Goo<^Ie 


17 

* 

Twiif  ditdkffge  and  mmmer  tHmikiatffi    ^trtam  m  Roffut  Rvvtr  f&ttqr,  1907  and  i908. 


N«me  of  atTMon  sad  plww  of  nMHuMnmt. 
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Bmt  CraA . 'Mnk  
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Diacharge  diufof 
July,  August,  Ma 
Sq^temUr. 


Act0^tH. 
336,700 
318.700 
8, 180 
2,121 


Per  cent. 
10 
10 
< 


TOFOaRAPHY. 

Though  the  drainago  arou  of  Kofjue  River  cuntaiiis  uppioxinuitely 
3,000,000  acres  of  land,  but  u  small  fraction  of  this  can  be  classed  as 
agricultural  or  tillable  land.  The  entire  area  is  essentially  a  broken, 
mountainous  region  similar  to  the  Umpqua  Basin,  -with  the  agricul- 
tural land  lying  in  small  valleys  more  or  less  isolated  from  one  another 
by  intervening  ranges  of  mountains  and  hills.  Outside, of  the  two 
main  valleys  the  level  lands  aro  confined  to  smaU  areas  found  along 
the  main  streams  and  creeks.  In  the  upper  valley,  extending  from 
Rogue  River  south  as  far  as  Ashland,  there  are  between  100,000  and 
150,000  acres  in  one  bodj  divided  about  equally  between  valley  and 
rolling  foothill  land.  The  lower  valleys  contain  not  to  exceed  1 00,000 
acres,  and  only  about  one-fourth  of  thb  is  valley  land  proper,  the 
remainder  being  hill  land,  more  or  less  rolling  and  rough.  The  moun- 
tainous areas  are  heavily  timbered  with  fir,  pine,  and  other  commercial 
varieties  of  timber,  while  the  lower  elevations  surrounding  the  valleys, 
are  covered  with  a  growth  of  scrub  pine,  oak,  laurel,  and  manzanita. 

80IL8. 

In  no  other  part  of  tl\e  State  is  found  such  a  wide  variety  of  soils 
as  occura  in  the  Rogue  River  Valley.  The  soils  in  the  lower  valley 
fall  naturally  in  three  classes,  viz:  (1)  The  alluvial  soils  of  the  river 
and  creek  bottoms;  (2)  the  red  foothill  lands  found  in  the  Applegate, 
Fruitdale,  and  Evans  Creek  districts;  and  (3)  the  granite  soils  which 
cover  the  greater  part  of  the  foothill  section  on  the  north  side  of  the 
valley.  These  three  types  of  soil  are  not  confined  entirely  to  thelocali- 
ties  mentioned,  but  are  found  more  or  less  intermingled  over  the  entire 
cultivable  area,  giving  an  extremely  varied  soil  condition.  Soils 
of  the  first  two  classes  are  more  productive  than  the  granite  sofls, 
because  they  contain  a  much  higher  percentage  of  organic  matter 
and,  being  finer  textured,  are  more  retentive  of  moisture.  The  granite 
soils  when  put  under  irrigation  and  planted  to  leguminous  cro])s,  can 
be  brought  to  a  ver}^  [)roductive  condition  and  are  found  to  be  well 
^apted  to  the  production  of  early  fruits  and  vegetables. 
35712— Bull.  226—10  3 
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The  soils  in  the  upper  vallej^  are,  if  anything,  moro  variable  than 
in  the  lower  valley.  Xo  loss  tlijin  five  types  of  soil  occur  in  ihU  roo^ion, 
all  intormiiiglod  to  sucli  an  extent  that  it  would  be  difficult  to  select 
a  40-aere  tract  in  this  valley  on  which  could  not  be  found  representa- 
tives of  at  least  two  of  these  types  of  soil.  In  certain  localities,  how- 
ever, each  of  these  different  types  ])redominttt€S.  In  the  south  end 
of  the  valley  near  Ashland,  the  soil  is  largely  a  decc*ni]  is»'d  eranite 
similar  to  that  found  in  the  lower  vailev.  Along  the  bottoms  of  i ; 
Creek,  running  through  the  center  of  the  valley,  the  soil  is  a  rich 
alluvial  d<'[)osit.  On  the  east  side  of  Bear  Creek  are  found  the 
**siick}  .-.oUs,  which  are  heavy  clay  loams  rich  in  organic  matter. 
On  the  west  side  of  Bear  Creek  black  gravelly  loams  are  found.  In 
the  north  end  of  the  valley  on  the  "desert"  are  fouiul  the  li<rht  gravelly 
soils,  which  have  been  brought  down  from  the  mountains  by  glacial 
action.  A  considerable  part  of  this  area  is  underlaid  \\ith  a  thin  sheet 
of  coarse  cement  gravel,  underneath  which  is  found  both  {)orous 
gravel  and  loam  to  a  great  depth.  Around  the  foothills  on  both  sides 
of  the  valley  are  found  the  typical  red  and  black  foothill  soils,  which 
are  deep,  well  drained,  and  warm.  ^Ul  of  these  t3'pcs  are  ver}  pro- 
ductive, especially  when  irrigated.  Crops  are  being  raised  on  most 
of  these  soils  without  irrigation,  but  the  production  in  most  cases  is 
not  what  it  should  be  nor  what  it  will  be  when  adequate  facilities  for 
irrigating  the  land  are  provided. 

CLZXATB. 

Temperature  conditions  in  Rogue  liivt  r  Valley  are  not  greatly 
different  from  those  in  the  Willametteand  Umpqua  valleys.  The  win- 
ters, with  12°  to  15°  F.  as  rare  minimum  temperatures,  are  extremely 
mild.  In  summer  the  temperature  rises  to  104°  and  106°  F.  occa- 
rionaUy,  but  this  heat  is  not  oppressive,  and  such  temperatures  usually 
last  only  a  few  days  at  a  time,  being  then  tempered  by  breezes  from 
the  ocean.  The  last  kiUing  frosts  in  the  spring  occur  usuaUy  in  April, 
while  the  first  killing  frost  in  the  fall  occurs  usually  about  November  1. 

The  annual  precipitation  in  the  agricultural  section,  taking  Ash- 
land, Jacksonville,  and  Grants  Pass  as  centers  of  record,  varies  from 
20  to  25  inches  in  the  upper  valley  to  32  inches  in  the  lower  valley. 
The  distribution  of  this  rainfall  is  extremely  uneven,  the  greater  part 
occurring  during  the  winter  and  spring  seasons.  The  dr^-  period 
comes  on  usually  about  June  1  and  lasts  into  October.  The  average 
precipitation  during  the  four-month  period  is  but  2.5  inches.  The  nor- 
mal rainfall  at  the  three  United  States  Weather  Bureau  stations  in 
the  valley  is  given  in  the  table  on  pi^e  19. 
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NanmU  rab^aU  at  poinU  in  A«  Rogue  River  VaUqf,^ 
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«  Plfnrw  ftmiMMd  by  Ualiad  8l«t«s  WmUmt  Bwaio. 

THE  NEED  OF  lEEIGATION. 


Moisture,  the  sun's  heat  and  Hght,  and  soil  fertility  are  .the  three 
essentials  to  successful  plant  growth.  With  a  deficiency  in  any  one  of 
these  factors  plants  can  not  maintain  a  thrifty  growth  and  develop- 
ment. All  of  the  soils  in  the  region  under  discussion  are  fertile  except 
as  they  may  have  become  impoyerishcd  by  the  destructive  methods 
of  cultivation  employed  in  the  past,  but  such  <leficiency  as  exists  in 
tliis  essential  can  be  easily  remedied  by  constructive  methods  of  cul- 
tivation and  fertilization.  The  two  other  es.^^entials  have  a  most 
imp(»rtnnt  hearin*::  on  the  (jucstion  in  hand  and  re(|nire  a  full  discussitm 
in  order  to  determine  on  the  tlieoretical  side  whether  or  not  UTlgatiou 
is  needed  to  improve  conditions  in  the  region  observed 

The  need  of  irri<j:ation  in  any  re<j:ion,  arid  or  humid,  is  determined, 
not  by  the  rot  id  amount  of  rainfall  occurring  <liirin<r  tlie  year,  hut  by 
its  (Usirihulion  throughout  the  year;  in  other  words,  by  the  amount 
of  riiinfall  oernrrin^  in  tlie  crop-j^owin<j:  season,  M.-iy  to  October,  dur- 
which  period  the  warmth  and  hi^lit  of  the  sun'.s  rays  are  most 
ettective.  To  illustrate  graphically  how  unevenly  the  rainfall  is  dis- 
tributed throughout  tlie  year  in  western  Ore<:()n  tlie  aeeompanying 
diagram  (li<!;.  1)  htxs  been  prepared.  This  dia<:rain  is  based  upon  all 
the  available  records  that  have  been  kept  hy  the  Ignited  States 
Weather  Bureau  at  the  several  stations  given  in  the  fore<:oin^  tables. 
The  records  at  one  of  the^ie  stations  have  been  kept  for  sLxty  years. 
Tlie  shortest  periotl  of  observation ,  that  at  Monroe,  in  the  Willamette 
Valley,  is  twelve  years.  The  average  upon  which  the  diagram  is 
based  may  therefore  he  taken  ivs  well  establi.shed. 

It  will  lie  seen  from  ligure  1  that  from  October  to  March  approxi- 
mately 78  per  cent  of  the  yearly  rainfall  occurs.  This  is  the  (h»rnuint 
season  during  which  there  is  no  crop  growth.  During  the  i)eriod 
from  April  to  September  when  there  is  warm  weather  and  sunshine 
but  22  per  cent  of  the  rainfall  of  the  year  occurs.  This  22  per  cent, 
however,  is  not  distributed  evenly  over  the  summer  period,  but  comes 
mostly  in  April  and  May  and  in  the  latter  part  of  September,  so  that 
lAdLSM] 
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during  the  romainder  of  the  crop-growing  season  there  is  actuaUj  an 
arid  condition  existing.  The  rainfall  during  June,  July,  and  August — 
the  three  best  growing  months  of  the  year— is  but  2.52  inches  in  the 
Willamette  Valley,  1.S1  inches  in  theUmpqua  Valley,  and  1.60  inches 
in  the  Rogue  Biver  Valley,  and  the  majority  of  the  rains  occurring  in 
the  summer  period  are  little  more  than  showers;  although  their  aggre- 
gate makes  a  considerable  showing,  they  are  of  little  benefit  to  growing 
crops,  because  they  do  little  more  than  moisten  the  surface  of  the 
soil  and  do  not  reach  to  the  roots  of  most  plants. 

The  season  of  1907  in  the  Willamette  Valley  illustrates  this  point 
very  deariy.  The  total  amount  of  rainfall  and  its  distribution  were 
about  normal.  The  summer  rainfaU  came  in  three  distinct  shower 
periods,  the  first  occurring  in  the  latter  part  of  June  and  the  first 
part  of  July,  the  second  occurring  about  the  middle  of  August,  and 
the  third  toward  tire  end  of  August.  The  character  of  the  rainfall 
occurring  during  these  three  periods  at  Portland,  Albany,  Corvalhs, 
and  £ugene  is  shown  in  the  following  table: 

% 

Shower  period  in  Willanulie  Vall*^,  summer  of  WU7.'* 


I>ati>. 

I'ort- 

AltKiny. 

t'orvallLs. 

riMtptflad: 

Inchf.i. 
0.  IS 

0.08 

0.U, 

.08 

.12 
1.00 
,08 

.40 

.02 

,U 

.00 

1.46 

.SB 

.43 

.14 

Second  period: 

.  i:> 

.07 
.OB 

.01 

.(T^ 

.28 
.21 

.40 
.SB 

,ttt 

AosntU  

.04 

.24 

.70 

.49 

1.0B 

Third  perl(xl: 

.it9 
.01 

.12 

.26 

.  44 
,09 

.45 

IMal  

. 

.37 

.ly; 

.45 

ToMteMMOO  

2.44 

1.74 

1.S7 

2.(1 

a  U.  8.  Dept.  Agr.,  OHlcc  Expt.  Stas.  Clrc.  7S,  p.  10. 


The  late  spring  rainfall  ceased  on  June  15.  Between  that  time 
and  the  beginning  of  the  first  shower  period  on  June  28  there  were  a 
few  isolated  showers  at  different  points  in  the  valley,  but  no  general 
rain.  The  heaviest  shower  at  any  point  during  tliis  period  wus  0.09 
inch  at  Portluid  on  June  21.  During  the  first  period  the  lu  aviest 
shower  occurred  at  Portland  on  July  2,  when  1  inch  of  rain  fell.  The 
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only  other  rainf  all  of  yalue  was  at  Albany  on  July  3,  when  0.40  inch  fdl. 
Between  the  first  and  second  shower  periods  there  was  no  rainfall 
anywhere  in  the  TaUey  except  on  July  14  and  25  at  Eugene,  when 
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Fro.  2.— Diagnun  ihowlog  dlstrtbutkm  and  amount  of  rainbll  during  the  summer  montbs  of  190B  at 

Eugenaand  Grants : 


0.04  incli  luid  ().()")  incli  occum'd,  respectively-  These  were  so  small, 
however,  as  in  l)e  nef;h»?il)le.  Kor  a  period  of  thirty-throe  'lays, 
therefore,  the  valley  was  without  appreciable  rainfall.   The  total 
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rainfall  during  the  shower  period,  aTeraging  the  four  stations,  was 
onlj  0.63  inch,  spread  over  a  portion  of  five  days,  about  one-eighth 
inch  per  day,  which  was  too  small  an  amount  to  be  of  any  value  to 
crops.  Between  the  second  and  third  shower  periods,  twelve  days, 
no  rain  fell,  and  during  the  third  shower  period  the  amount  of  pre- 
cipitation— ^but  little  more  than  0.55  inch — was  so  small  as  to  be  of 
litUe*  value  on  lands  that  had  been  subject  to  hot  weather  for  fifty 
days. 

To  further  illustrate  this  condition,  iigure  2  has  been  prepared. 
This  diagram  shows  the  distribution  and  amount  of  rainfall  received 
each  day  during  the  months  of  May,  June,  July,  August,  and  Sep- 
tember, 1 909,  at  Eugene,  in  the  Willamette  Valley,  and  at  Grants 
Pass,  in  the  Rogue  Kiver  Valley. 

Figure  2  shows  that  for  the  five-month  period  (May  to  September, 
inclusive)  in  1909  the  total  rainfall  at  Eugene  was  5.66  inches.  Of 
this  amount  3.37  inrhos  foil  in  May,  leaving  for  the  remaininj^  period 
of  four  months  only  2.29  inches  of  rainfall.  From  July  26  to  Septem- 
ber 10,  a  period  of  six  weeks,  not  a  drop  of  rain  fell.  At  Grants  Pass 
the  same  condition  in  a  more  aggravated  form  existed.  A  rainfall 
of  from  1  to  2  inches  scattered  over  a  periotl  of  ninety  days  in  light 
showers  of  from  0.2.5  to  0.5  inch  docs  no  good  to  luud  that  is  as  «lry 
as  practically  ail  the  valley  lands  are  during  July,  August,  and  Sep- 
tember. In  exceptionally  favored  localities,  on  account  of  natural 
suhirrigation,  the  soil  with  the  aid  of  these  light  showers  can  be  kept 
in  gootl  moisture  condition,  but  these  localities,  while  they  form  the 
greater  part  of  the  producing  area  at  the  present  time,  are  in  the 
aggregate  very  sinail  indeed  when  compared  with  the  larger  area 
that  is  vitally  affected  by  drought. 

It  is  seen,  therefore,  that  although  25  to  45  inches  of  rain  fall 
annually  in  this  region,  it  is  so  unevenly  distributed  that  during  the 
best  months  of  the  crop-growing  season — June,  July,  August,  and 
September— practically  an  arid  condition  exists,  during  which  the 
precipitation  is  almost  the  same  in  amount  as  in  the  truly  arid  sec- 
tions of  Idaho,  Washington,  or  Colorado,  where  irrigation  is  generally 
practiced.  This  is  a  fact  not  generally  known,  and  by  some  would 
no  doubt  be  considered  a  pretty  broad  statement.  To  substantiate 
it,  the  accompanying  diagram  (fig.  3),  based  upon  records  of  the 
United  States  Weather  Bureau,  is  introduced.  This  diagram  com- 
pares on  a  common  scale  the  rainfall  conditions  at  Eugene  and 
Grants  Pass  with  the  rainfall  conditions  at  Sunnyside,  Wash.,  Twin 
Falls,  Idaho,  and  Denver,  Colo.,  all  well-known  points  in  the  arid 
r^on.  The  columns  in  outline  show  the  total  annual  rainfall.  The 
columns  in  solid  black  show  the  rainfall  occurring  during  June,  July, 
and  August,  while  the  dotted  columns  show  the  added  depth  of  water 
which  crops  receive  by  irrigation  during  this  same  three^months 
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period  in  these  three  arid  eecUone.  This  diagram  brings  out  the  fact 
clearly  that  eonditioDB  in  the  valleys  of  western  Oregon  during  June, 
July,  and  August  are  as  arid  as  those  of  the  truly  arid  region  during 

the  same  period. 

To  show  still  further  how  such  a  deficiency  in  moisture  as  occurs 
in  the  valleys  of  western  Oregon  each  year  is  met  under  arid  condi- 
tions,  further  reference  will  ho  made  to  one  particular  irrigated  sec- 
tion of  the  Yakima  Valley  in  eastern  Washington.   Climatic,  soil, 


n^.T!^  /D^/^o  coto. 

Fio.  3.— Dla{;tam  compariog  DOrmal  oQDUal  aod  oormal  summer  raiuIoU  oonditioDS  in  western  Oregon 
with  oondlUMH  during  wimmcr  period  In  iRignteil  sMtlonsof  WMblngton.  Iddw,  uul  Colondo. 


and  crop  conditions  are  of  c<nirse  not  exactly  similar  in  the  two  sec- 
tions, hut  are  sufficiently  so  for  the  purpose  in  hand. 

For  a  numher  of  years  the  Oflire  of  K!xperiment  Stations  has  ke])t 
rorords  of  tlie  rise  of  water  inider  tlie  Sunnvsitle  (^anal  system  in  tlie 
Yakima  Valley.  In  IIM).')  un  arcuraie  record  was  kept  of  tlie  water 
applied  iinch'r  sevt>ii  laterals  of  the  Sunnyside  ( 'anal  which  supj)lied 
water  to  L  ir).')  acres  of  land.  The  irrigation  season  in  that  section 
in  1 905  extended  over  a  period  of  five  months,  beginning  in  May,  but 
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for  the  sake  of  comparison  with  western  Oregon  oonditbos  on  a 
three-month  baais  the  amount  of  water  applied  during  JvHy,  August, 
and  September  only  is  given  in  the  following  table: 


Wat4ir  applied  to  laiuh  urtder  6unnj/giJe  Catial,  Yakima  Valley ^  Washington,  1905. 


No.  of  lataral. 

Juir. 

AagMt. 

waMr 

AMMfS. 

Depth 
tohad. 

Aen/td. 
880 

Aat-fett. 

Acrt-ftH. 

Atn-ttti. 

Atrt*. 

'*21*48 

».l  

358 

275 

1,013 

«S.4 

m 

«00 

315 

1,6M 

l,355wO 

13.56 

MO 

DM 

573 

1,150.0 

25.68 

»4 

272 

104 

670 

333.0 

34.12 

373 

200 

ITS 

651 

275.0 

28.32 

aOL4  

2BI 

313 

106 

5« 

1W.0 

33.13 

27.1  

535 

301 

381 

1,317 

5«7.S 

35.61 

Totta  ~  

S»087 

4,354* 

31 2S 

It  will  be  noticed  that  the  lateral  supplying  the  least  water  de- 
livered upon  the  land  14  inches  in  depth,  while  the  lateral  supplying 
the  greatest  amount  delivered  33  inches  in  depth.  For  all  the  laterals 
the  mean  amount  applied  during  this  three-month  period  was  22 
inches.  During  the  three  months  the  rainfall  at  Sunnyside  amounted 
to  1.77  inches.  In  the  Willamette  Valley  during  the  same  three 
months  in  1905  the  rainfall  averaged  1.58  inches.  In  the  Yakima 
Valley,  therefore,  land  in  crop  received  during  July,  August^  and 
September  24  inches  of  water,  wliile  land  in  crop  in  tlie  Willamette 
Valley  received  only  1 .58  inches.  This  wide  variation  in  the  amount 
of  water  received  by  the  crops  in  the  two  valleys  during  the  three- 
month  summer  period  is  worthy  of  careful  note,  and  while  the  two 
valleys  are  not  exactly  comparable,'  and  the  amount  of  water  applied 
under  the  Sunnyside  Canal  may  have  been  more  than  was  actually 
required,  the  comparison  seems  to  fully  warrant  the  conclusion  that 
could  the  natural  rainfall  in  the  Willamette  Valley  be  supplemented 
by  irrigation,  as  is  done  in  the  Yakima  Valley ,  :i  f  ar  greater  and  at  the 
same  time  safer  use  could  be  made  of  the  lands  that  are  now  doing 
only  partial  duty. 

As  showing  what  is  already  being  accomplished  with  irrigation 
under  climatic  conditions  similar  to  those  existing  in  the  Willamette 
Valley,  brief  reference  will  bo  made  to  the  Po  Valley  in  Northern 
Italy,**  wlicro,  nfitwithstandin^  the  existence  of  n  )nimid  climate,  irri- 
gation has  been  depended  upon  for  contiiries  to  i)nn^  al){>nt  tlio  fullest 
agricultural  production.  Tlie  upper  part  of  t!ie  vaUcy  of  the  Po  re- 
sembles in  nuMiv  ros])crtH  tlio  WiUaiiiette.  On  tlirt'c  sides  it  is  sur- 
roundetl  by  liii^ti  mountains — tlie  Alps  or  tiie  nortli  and  east,  and  tho 
Apennines  on  tlie  south — from  win*  li  n  network  of  streams  make 
their  way  to  the  Po,  the  trunk  streaiu  of  the  valley.    The  valley 
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itself  consists  of  a  foothill  section  aTuI  a  broad  level  ])lain,  situated  in 
practicaily  the  same  latitude  as  the  Willamette.  The  climate  of  the 
two  valleys  is  very  similar.  In  the  Provinces  of  Piedmont  and  Lom- 
bardy  the  temperature  varies  from  zero  to  100°  F.  The  crops  raised 
are  those  of  the  temperate  zone — cereals,  hay,  vegetables,  and  fruit. 
The  rainfall  varies  from  30  to  40  inches,  and  irrigation  is  practiced 
extensively. 

The  annual  rainfall  at  Milan,  the  heart  of  the  great  irrigated  dis- 
trict of  Lombardy,  averages  40  inches,  nearly  as  much  as  in  the  Willa- 
mette Valley,  while  at  Turin,  the  capital  of  Piedmont,  it  is  31  inches. 
Tlie  distribution  of  this  rainfall  is  far  more  even  and  more  favorable 
to  plant  growth  than  that  in  the  Willamette  VaUey,  as  indicated  in 
the  accompanying  summary. 

Dittritution  o/ rain/(dlhif§iaaan»<U  Milan  and  Turinf  Itai^,  aniin  <Ac  WUHamOU  Volkjfj 

OrtQon, 


Loodity. 

AnntMi 
nlnail. 

winter. 

Spviof. 

_ 

Aqtmnii. 

/iwl«i. 

Percent. 

FtreenL 

MIUn  

».3 

u 

147 

26. 3 

SLe 

17. 4 

vat 

16.0 

«.4 

31.1 

The  above  table  shows  that  for  the  spring  and  summer  months  the 
rainfall  in  the  Willamette  Valley  is  only  about  one-half  that  at  Milan. 
During  the  driest  month  of  the  year  more  rainfall  occurs  on  the 
average  at  Milan  than  during  the  whole  three  months'  summer 
period  in  the  Willamette  Valley.  ^  In  the  Province  of  Piedmont  alone, 
which  is  a  little  smaller  than  the  Willamette  Valley,  over  700,000  acres 
are  under  irrigation  (1903),  twice  as  much  as  in  the  whole  State  of 
Oregon,  and  the  canals  and  laterals  built  by  the  Italian  Government, 
to  say  nothing  of  those  built  by  private  capital,  aggregate  in  this  one 
Province  a  length  of  926  miles.  Irrigated  land  under  the  Villoresi 
Canal  is  valued  at  $160  to  $200  per  acre,  while  unirrigated  land  seUs 
for  $100  per  acre.   On  this  point  Mwood  Mead  says: 

The  conditions  under  which  lumeiB  work  in  this  part  of  Italy  are  wholly  different  bom 
those  which  prevail  in  the  arid  regions  of  America.  In  the  midstof  the  Goit>etta  district 

farms  are  l>eing  cultivated  without  irrigation  which  grow  the  same  crops  as  surrr  .u  riding 
farms  that  are  artificially  watend .  I'arming:  by  rainfall  alf)nc  hero  is  not  unlike  farm- 
ing in  Kentucky,  Tennesflee,  Koulliern  Missouri,  and  uurlhern  Arkansas.  The  rainfsll 
in  Italy  is,  if  anything,  a  little  greater  and  is  equally  well  distributed. 

In  the  fields  devoted  to  wheat  only  one  crop  a  year  is  grown  where  iirigttion  is  not 
practiced,  but  where  the  land  is  irrifjated  a  good  crop  of  com,  beans,  or  cabbage  can 
\n-  iil.uiicd  and  brought  to  mattirity  aftfr  the  wheat  in  liarvcsf rd.  With'iut  irrigation, 
clover  and  alfalfa,  if  sown  with  wheal,  makf  a  -jni!!!]  <.'r'i\vi!i,  imt  with  irrijr.itinn  a  goo<l 
crop  can  be  cut  the  name  year  after  the  wheat  is  liarvcaied,  au<i  the  stand  in  succeeding 
yean  is  better  because  of  the  vigotous  growth  while  the  plaata  were  young,  due  lo 
irrigation. 
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It  is  not  alone  in  theory  that  the  TaQeys  of  western  Orei^on  need 
irrigation;  it  is  a  fact*  It  is  onlj  necessary  to  obeerre  the  appearance 
of  the  raUey  lands  In  the  latter  part  of  July,  in  August,  and  in  Sep- 
tember. They  are  parched  and  brown  at  the  very  time  they  should 
be  producing  their  maximum  crops.  Where  clover  is  being  raised 
the  second  crop  stands  a  few  inches  high,  scorched  and  dry.  Other 
crops  not  located  on  bottom  land  are  in  the  same  condition.  The 
vigorous  growth  that  should  be  seen  is  lacking.  All  production  is  at  a 
standstill  during  this  the  best  season  of  the  year,  waiting  for  the  "fall 
rains'*  to  begui.  As  the  direct  effect  of  this  condition  the  dairy  herd 
is  put  upon  winter  rations  in  the  summer  time.  Cows  can  bo  provided 
with  green  food  the  winter  throu^  and  during  the  spring  and  fall 
seasons,  but  in  the  summer  time  they  are  put  on  dry  hay  and  mill  feed. 
Hay  sells  for  $14  to  $18  per  ton  and  mill  feed  for  $25  to  $28  per  ton, 
which  at  once  creates  abnormal  conditions.  Each  year  hundreds  of 
thousands  of  dollars'  worth  of  ham,  bacon,  lard,  butter,  eggs,  and 
canned  goods  are  shipped  into  these  valleys  from  outside  the  State 
for  consumption  here;  and  all  this  in  an  agricultural  section  that 
should  be  exporting  all  such  products  instead  of  importing  them. 
Verily  there  is  need  for  irrigation  in  these  valleys  of  western  Oregon. 

£XF£SIM£HTAL  INVESTXGATXOXTS. 

To  determine  just  what  benefit  would  result  from  irrigation,  a  series 
of  experiments  under  field  conditions  were  undertaken.  This  work 
was  confined  entirely  to  the  Willamette  Valley.  It  was  begun  in  the 
spring  of  1907  and  has  been  continued  through  the  seasons  of  1906 
and  1909.  On  account  of  the  var3dng  soil  conditions,  it  seemed 
desirable  to  have  the  experimental  tracts  so  located  as  to  include  the 
representative  soil  types.  The  tiMiin  part  of  the  experimental  work 
and  observations  has  been  confined  to  the  sections  near  Corvallis, 
Albany,  and  Hillaboro,  where  opportunity  was  afforded  for  a  study 
of  nearly  every  phase  of  the  general  problem. 

All  experimental  work  has  been  carried  on  under  cooperative 
arrangements  with  those  whose  substantial  interest  has  made  it  pes- 
sible  to  do  much  more  with  the  funds  avaihihlc  than  would  have  l^een 
the  case  if  the  Office  of  Experiment  Stations  had  been  forced  to  bear 
the  entire  expense  of  equipping;  and  conducting  tho  experimental 
tracts.  The  cooperators  with  the  Office  in  this  investigation  and  the 
location  of  the  experimental  tracts,  are  as  follows : 

(1)  Tho  Oregon  Agricuhural  Experiment  Station.  Tlie  tract  used 
was  part  of  the  station  farm  located  1  mile  west  of  C4>rvalliH,  in  Ben- 
t(m  County. 

(2)  Cicorfj^c  R.  B!i<rl(\\ .  This  farm  lies  6  miles  northwest  fiom 
Ilillsboro  in  Washington  County. 
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(3)  Cockerline  and  Howard.  This  farm  lies  2  miles  south  of  Albany 
in  Linn  County. 

In  addition  to  the  experimental  work  at  these  three  places,  obser- 
▼ations  as  to  the  effect  of  irrigation  have  been  made  at  different  times 
during  the  period  of  investigation  on  the  foUowing  places  where  irri- 
gation has  been  adopted  recently. 

Oswald  West's  hop  yard,  3  mfles  south  of  Corvallis,  Benton 
County. 

Johnson  and  Biyson's  ranch,  3  miles  north  of  Ifonroe,  Benton 
County. 

Robert  GaUatly's  ranch,  3  miles  south  of  Philomath,  Benton 

County. 

H.  Hunteman's  farm,  2  miles  west  of  HiUsboro,  Washington 

County. 

Z.  Wood's  farm,  1  mile  west  of  HiUsboro,  Washington  County. 
F.  B.  Chase's  market  garden,  1  mile  north  of  Springfield,  Lane 
County. 

maXOATIOK  AND  OUMURAL  METHODS  EHPLOTBD. 

iUthough  ihv  experimental  tracts  were  located  in  dilTerent  sec- 
tions nf  the  Willamette  Valley,  and  each  presented  entirely  different 
conditinnf*,  the  crops  raised,  the  cultural  treatment,  and  the  irrifja- 
tion  methods  einj)l()yed  \ver(»  kept  a.s  nearly  uniform  as  possiijle 
throughout  all  th(>  ex[)erimeiits,  so  that  a  comparison  of  results 
would  be  pt»s»ihle,  antl  also  for  the  purpose  of  more  easily  locating 
any  errors  or  mistakes  that  mi^ht  have  occurred.  As  the  methods 
emph)yed  were  exactly  the  same  on  all  the  experimental  tracts,  they 
will  be  discussed  under  the  ft>llowing  general  head: 

PBBPASATION  OF  LAND  FOB  XBBIOATION. 

Suhsmlinig, — On  aU  the  stations,  with  the  exception  of  the  state 
experiment  station,  the  land  used  had  at  one  time  or  another  been 
cropped  extensively  to  wheat,  with  the  lesult  that  a  hard,  impervious 
plow  sole  or  artificial  hardpan  had  been  formed  at  about  6  inches 
beneath  the  surface.  It  has  been  noticed  generally  by  farmers,  es- 
pecially those  who  have  come  to  the  Willamette  Valley  from  other 
sections,  that  the  average  soils  here  are  more  or  less  unresponsive  to 
cultivation  and  that  they  require  much  more  work  to  make  them 
produce  than  soils  of  many  other  localities.  This  condition  is  due 
in  a  large  measure  to  the  existence  of  thb  plow  sole  and  to  the  con- 
dition of  the  surface  soil  for  which  it  is  responsible.  This  plow  sole 
isolates  the  few  inches  of  surface  soil  from  the  deeper  and  unex- 
hausted subsoil  and  not  only  cramps  the  root  development  of  plant 
but  serves  as  an  effective  barrier  to  the  passage  of  moisture  in  either 
direction.  To  break  up  this  plow  sole  the  land  put  into  irrigated 
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Tia.  4— Subwlter  uaed  on  itugky  (arm. 


crops  waa  thoroughly  subsoUed.  This  wta  Accomplished  by  plowing 
8  to  10  inches  deep  with  an  ordinary  walking  plow  and  following  in 
the  furrow  with  the  subsoiler  put  down  another  8  inches.  This 
stirred  the  soil  thoroughly  to  a  depth  of  16  to  18  inches  and  com- 
pletely destroyed  the  artificial  hardpan.  Very  little  of  the  subsoil 
was  brought  to  the  surface  by  this  operation  and  nothing  but  bene- 
ficial effects  have  been  no- 
ticed on  the  tracts  so 
treated.  The  subsoiling 
was  done  with  three  and 
four  horses,  at  a  cost  about 
the  same  as  fqr  an  ordinary 
deep  plowing. 

Two  types  of  subsoil 
plows  were  used.  The  type 
shown  in  figure  4  seemed  to 
give  the  best  results  on  the 
lighter  soils  of  the  Hillsboro 
farm,  while  the  type  shown  in  figure  5  seem od  to  give  the  best  resfilts 
on  the  Albany  farm,  where  the  soil  is  of  a  heavier  nature.  The  bolt 
niul  elev^  attachment  on  the  rear  standard,  shown  in  figure  5,  was 
found  necessary  to  more  thoroughly  break  up  the  subsoil  loosened 
and  raised  by  the  shoe.  This  was  put  on  after  the  work  had  begun 
and  was  found  to  leave  the  subsoil  in  the  furrow  in  much  better  con- 
dition than  where  it  was  not  used. 
Plowinif. — ^The  plowing  was  done  with  an  ordinary  14-inch  walking 

plow  and  three  horses,  to  a 
depth  varying  from  6  to  10 
inches.  After  plowing  and 
subsoiling,  the  land  was 
struck  in  both  directions 
witli  an  ordinary  drag  har- 
row, wliich  left  it  ready 
for  leveling. 

Levrlnui. — Before  any 
land  is  ready  for  ii'i  ii?atioii. 
an<l  especially  tlie  binds 
in  the  Wiliainette  Valley, 
where  to  prevent  baking  of 
the  surface  a  iiiiiiunuiii  amount  of  water  shoubl  be  aj>plied,  itshuuld  be 
trued  u])  and  brought  to  a  uniform  slope  free  from  depressions  and 
potholes  in  which  water  could  collect  and  >taiid.  In  leveling  the 
fields  being  experimented  uj>on  and  in  preparing  them  for  irrigation, 
the  leveler  .shown  in  figure  b  has  proved  very  successful.  This  Icvclcr 
has  been  used  quite  extensively  in  easLeiu  Oregon  and  eastern  Wasii- 
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ington  on  the  light  ash  soUb  of  those  sections,  and  from  the  experi- 
ence gained  in  the  Willamette  Vallej  it  seems  to  he  well  adapted  to 
the  heavier  soils  found  there  and»  where  properly  handled,  wSl  give 
results  that  are  very  satisf actoiy.  • 

Two  sizes  of  leveler  were  used,  one  12  feet  long  and  requiring  four 
horses;  the  other  16  feet  long  and  requiring  six  horses. 

Either  size  can  be  operated  bj  one  man,  both  rough  work  and  the 
fSniflhing  being  done  with  the  same  implement.  Where  the  land  is 
very  uneven,  the  whole  field  is  not  plowed,  to  begin  with.  The  tops 
atone  of  all  high  places  are  plowed  and  the  earth  moved  into  the  low 
places  until  the  whole  surface  is  brought  to  a  fairly  uniform  slope. 
With  this  rough  work  done,  the  field  is  then  plowed  and  the  surface 
finished  by  light  leveling.  All  ditch  lines  should  be  located  before  the 
land  is  leveled,  so  that  in  the  process  of  leveling  the  proper  slope 
may  be  given  the  land  with  regard  to  the  laterals  that  are  to  supply 
the  water. 


Fro.  fti— Levelar  tued  In  prapwing  lind  on  expertmeniAl  (neti. 


The  cost  of  preparing  luiul  fur  irrigation  will  of  course  vary  'with 
(liireri'iit  conditions,  hut  to  convey  some  idea  of  what  llie  cost  should 
be  on  average  lands  in  llie  Willamette  Valley,  the  follo>\Tng  cost  data 
are  given. 

In  preparing  5  acres  of  rather  smooth  land  for  alfalfa  on  the  West 
farm  the  past  season,  the  following  expense  was  incurred: 


Plowiug, 3  tlays,  at  $4  per  day   $12.00 

Leveling,  2 dayn,  at  ^1  |m  r  day  

Banowing,  2  days,  at  |3  per  day  6w00 

Funowing  land,  1  day,  at  t3  per  day   3. 00 


Total  cost  ready  for  seeding   29. 00 


Cost  per  acre   6. 80 


The  cost  of  leveling  alone  on  20  acres  on  the  Bagle}'  farm  amounted 
to  $2o,  giving  an  acreage  cost  of  SI  .25  per  acre.  These  costs,  it  should 
bo  noted,  are  low,  owing  (o  the  naturally  level  character  of  the  land. 
They  reprcvsent  quite  truly,  liowever,  the  prairie  class  of  landi  of  which 
there  are  thousands  of  acres  in  the  valley. 
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ISLBJLQA.TION  METHODS. 

Seeurinff  a  waUr  suppty, — ^In  securing  a  water  supply  for  irrigation 
two  methods  have  been  employed.  On  the  Albany  farm  the  supply 
is  obtained  by  gravity  flow  from  a  laige  power  canal  which  flows 
through  the  tract  that  is  being  used  for  experimental  purposes.  On 
all  the  other  farms  the  water  is  secured  by  pumping  from  bodies  of 
open  water.  On  two  of  these  places  gasoline  engines  have  been 
installed  to  supply  ttie  power  to  drive  the  centrifugal  pumps,  while 
on  the  other  farm — that  of  Mr.  Bagley  near  Hillsboro — the.  power  for 
driving  the  centrifugal  pump  is  derived  from  a  turbine  water  wheel, 
which  in  the  past  has  been  used  to  supply  power  for  an  old  grist  mill 
that  is  on  the  property.  By  employing  these  different  methods  of 
securing  water  it  has  been  possible  to  demonstrate  the  chief  ways  in 
which  water  for  irrigation  may  be  secured  and  to  determine  th^ 
relative  eflFectiveness. 

Distribution  and  application  of  water  to  fiddf, — ^With  the  fields 
leveled  and  the  water  supply  provided,  the  next  question  naturally 
arising  is  how  best  to  apply  the  water  to  the  soil  so  as  to  produce  the 
most   heneficial  results. 
Sandy  soils  havo  little  ^S!^T!!!^ISr^]!T 

tendency  to  bake  under  ^^^^^^fl^^^^^lipP., 
irrii^ation,  but  the  direct  ^^^^•^^^^^'^•^'^•^•'^^^ 
application  of  water  to  3h».7--flk^«howtag«birri^ 

the  surface  of  clayey  soils 

is  ntteniied  i)y  the  formation  of  a  hard  crust  on  the  surface,  wliich, 
if  it  can  not  be  broken  bv  cultivation,  seriously  retards  the  i^rowth  of 
the  plant.  This  crust  forming  and  baking  })rocess  is  also  attended 
in  practically  all  of  the  chiy  loams  of  the  Willamette  Valley  prairie 
lands  by  u  "running'  together"  of  the  soil  particles  where  too  great  a 
degree  of  saturation  is  permitted.  To  avert  these  difficulties  the 
furrow  method  of  irrigation  has  been  adopted  almost  exclusively. 
By  tliis  method  water  can  be  applied  in  irrif^ation  without  wetting 
the  surface  soil  except  immediately  adjacent  to  the  furrow,  and 
thus  all  daiUiLjj;e  from  baking  or  rimning  together  is  obviated.  In 
laying  out  a  furrow  system  the  held  must  be  brought  to  a  compara- 
tively uniform  slope,  and  after  the  crop  is  seeded  small  furrows  2  to 
4  inches  in  depth  are  run  in  a  direction  that  will  give  the  proper  slope, 
at  intervals  of  30  to  36  inches.  The  water  is  admitted  to  these 
small  furrows  from  a  head  ditch  or  flume,  and  a  small  stream  is 
permitted  to  flow  into  each  until  the  soil  between  the  furrows  has 
become  thoroughly  subirrigated,  producing  the  condition  shown  in 
figure  7.  In  making  these  furrows  the  implement  shown  in  figure  8 
has  been  \ised  on  the  experiment  farms.   It  makes  three  furrows  at 
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once,  30  inches  apart.  The  short  rounded  timbers  which  make  the 
furrows  are  shod  on  their  front  end  with  a  piece  of  siieet  steel  to  pre- 
vent wear  on  the  corners.    The  arm  extending  to  the  left  carries  a 


Fio.  8.— Furrowcr,  or  marker. 


marker,  which  traces  a  Hne  in  the  soft  earth,  showing  where  the  out- 
side shoe  must  follow  on  the  return  trip  across  the  field.  This 
furrowcr  is  operated  with  two  horses  and  is  weighted  hy  the  driver 
standing  on  the  platform.  The  cost  was  $13  for  the  marker  complete 
as  shown  in  the  figure. 


ViQ.  9.— Hcofl  flume  wsed  in  dLstributlnp  water. 


Methods  of  distribution. — Both  tlie  open  head  ditch  and  small 
wooden  flume  have  been  used  in  the  distribution  of  water  to  furrows. 
Figure  9  sliows  the  water  being  distributed  from  a  head  flume.  This 
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flumo  is  made  of  1-inch  lumber  and  is  12  inches  wide  and  12  inches 
deep.  Water  is  discharged  into  the  furrows  through  1-inch  holes 
bored  in  the  side  of  the  flume,  the  flow  from  each  oriflce  being  con- 
trolled by  a  lath  button  fastened  to  the  side  of  the  flume  with  one 
nail  in  such  a  manner  that  it  will  cover  all  or  part  of  the  orifice,  as 
desired.  The  length  of  the  furrows  shown  in  the  figure  is  275  feet, 
which  has  been  found  to  be  about  the  right  length  for  furrows  on  the 
prairie  soils  of  the  valley. 

The  method  of  distributing  water  from  a  head  ditch  is  illustrated 


Fio.  10.— Method  of  distrlbutitiK  water  from  licad  ditch  by  moans  of  lath  spouts. 


in  figure  10,  which  is  a  photograph  taken  on  the  Bagley  farm,  showing 
the  irrigation  of  com.  The  head  ditch  was  made  by  turning  a 
deep  furrow  either  way  and  with  a  shovel  cleaning  out  the  rough 
channel  thus  formed.  The  gratle  of  the  ditch  was  about  1  foot 
per  hundred.  The  water  was  checked  in  the  ditch  by  means  of  a 
canvas  dam  made  from  an  old  binder  apron,  the  canvas  being  nailed 
to  a  crosspiece  of  1  inch  by  4  inch  timlx'r,  as  shown  in  figure  11.  The 
crosspiece  was  long  enough  to  reach  from  bank  to  bank  and  the 
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canvas  shoot  4  feet  square  was  large  enough  to  reach  from  one  si«lo 
of  llir  (I itch  to  the  other  and  cover  quite  an  area  on  the  bottom  of 
the  ditch.  By  putting  a  few  shovelfuls  of  earth  on  the  edges  of  the 
canvas  an  effective  dam  was  secured.  The  wator,  after  being 
checkofl  by  the  canvas  dam,  was  admitted  to  the  furrows  through 
spouts  placed  in  the  ditr  li  hank.  Four  of  these  spouts  are  shown 
on  the  ditch  bank  in  figure  10.    They  were  made  of  ortlinar}-  lath, 


Fig.  11^4SttiTM  dam  nuideof  old  Under  mpnNL. 


as  shown  in  figure  12,  a 
4-foot  length  making  two 
spouts.  With  the  hoad 
iispii,  31)0  f^allons  per  min- 
ute, it  was  possible  to 
supply  from  15  to  18 
streams  at  one  st'tting. 
After  the  water  had  re- 
mained in  the  furrows 
from  four  to  six  hf)iirs,  the 
dam  ^\  as  ino\  cd  down  tlie 
head  dilrh  aiul  a  new  set 


of  furrows  supplied.  Jn  the  use  of  this  method  of  distribution 
a  very  even  irrigation  could  be  applied,  with  no  danger  of  Hood- 
ing the  surface  soil  if  the  land  had  be^n  sufhciently  leveled.  The 
water  gradually  seeped  from  the  furrows  into  the  soil,  saiuradng 
the  subsoil  and  leaving  the  surface  soil  comparatively  dry.  In 
the  course  of  a  day  or  two  the  excess  of  water  in  the  subsoil 
would  gradually  be  drawn  to  the  surface  by  capillarity  and  thus 
moisten  the  soil  surrounding  the  root  system  of  the  plant. 

Cultwaiion  after  irrigaiion, — ^To  conserve  the  moisture  that  had 
been  placed  in  the  soil  and  to  break  up  the  crust  that  might  form 

in  the  bottoms  of  the  irri-     ^  ^ 

gated  furrows,  all  crops  in     <  '     '     *  i 

rows  were  cultivated  with  a 
l-hoTse  cultivator  as  soon 
after  irrigation  as  possible. 
This  not  only  loosened  the  ^'  ^-^^'a^^^i^ 

surface  aoil  in  the  furrows,  but  left  it  in  fit  condition  for  subsequent 
irrigation. 

CUHATIC  CONDITIONS  DXJBDTG  PERIOD  OF  nrVESTIQATIOH. 

Climatic  conditions  during  1907  and  1909  were  practically  normal. 
During  1908,  conditions  were  abnormal  in  that  a  late  cold  spring 
was  followed  by  an  early  killing  frost  in  the  faU,  and  as  a  result 
the  usual  season  of  crop  growth  was  greatly  shortened.  Aside  from 
the  shortness  of  the  season,  average  conditions  in  general  prevailed 
in  1908. 
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CLDIATIO  OONDIIXOHB  DT  1907. 

Weatlicr  conditions  during  the  twelve  months  of  1907  may  be 
briefly  summarized  as  follows: 

January'. — Unusually  cold;  precipitation  slightly  above  normal. 
February.— Normal  conditions  prevailed. 

March.— Slight  deficiency  in  rainfall;  otherwue  normal  condiUona  prevailed. 

April. — Normal  ronditioii?  prpvailtni. 

May. — W  arm  and  <lry;  jirfcipitation  Indow  normal. 

June.— Temperature  normal.    Rainfall  sightly  above  normal;  beneficial  showers, 
10  to  U.  and  21  to  22. 
July.— Temperature  normal.  Rainlall  slightly  below  notmal  and  occurring  in 

flcattered  showers. 

August. — Normal  conditions  prevailed. 

September. — Normal  conditionp  prevailed  except  for  slightly  higher  temperatures. 
October. — Mild  temperatures  aud  very  dry. 

November. — Normal  conditions  prevailed.  « 
December. — Precipitation  abnormally  heavy. 

The  crop-growing  season  of  1907  represented  normal  conditions 
almost  throughout  the  period.  The  dry  period  came  on  about  three 
weeks  earlier  than  usual,  beginning  early  in  May,  but  well-distrib- 
uted showers  in  the  middle  and  latter  part  of  June  relieved  the 
droughtj  condition  then  existing.  During  July,  August,  and  Sep- 
tember scattering  showers  were  leceiTed  at  intervals,  but  these  were 
of  local  nature  and  in  most  cases  were  so  slight  as  to  do  little  good. 
Irrigation  was  commenced  on  the  different  tracts  during  the  first  ten 
days  in  July,  and  from  that  date  to  September  15  typical  droughty 
conditions  existed. 

OUMATIO  OONBinONS  Of 
Weather  conditions  during  1908  were,  in  brief,  as  follows: 

Climatic  conditiont  in  WillametU  Valley,  1908. 

January. — Unusually  dr^'anr!  mild,  remarkably  even  temperature,  rainlall  deficient. 
February. — Mild  and  dry,  precipitation  in  form  of  rain  entirely. 
March. — ^Normal  temperatures,  marked  deficiency  in  precipitation. 
April.— Sharp  conteasta  in  tempemtuie,  heavy  froeta  end  of  month,  two  storm  perioda 
a  to  6,  and  1&  to  24. 

May.-  Exccf«f«ive  cloudinessi  accompanied  by  low  tempeiaturee,  laina  frequent  and 
heavy,  conditions  not  conducive  to  ginxl  croj)  growth. 

June. — Average  condiiiuus  prevailed,  precipitation  eomewhai  below  normal,  princi- 
pal shower  period  16  to  23. 

July— \\'ann  and  very  dry,  precipitation  only  one-fourth  normal  distributed  in 
three  lij^ht  shower  periods,  3,  12,  and  13. 

August. — Temperatures  normal,  rain  full  above  normal,  no  rain  before  the  I2th, 
occurred  in  two  periods  12  to  13,  aud  17  to  25. 

September.— Low  tempttatuics,  exceptionally  low  rainfall,  killing  frosts  23  to  28. 

October.— Ncnnal  condition,  heavy  rainfall  10  to  20. 

Novwnber.— Marke<J  deficiency  of  precipitation. 

December.— Unusually  dry  and  cold. 
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The  entire  crop-growing  season  of  1908  was  rather  exceptional  in 
character  and  was  not  conducive  to  the  best  growth  of  crops.  Fol- 
lowing an  exceptionally  open  and  mild  winter,  the  spring  season  was 
of  unusual  severity,  being  rainjr  and  cold  until  late  in  the  season; 
spring  cultivation  and  seeding  was  delayed  nearlj  a  month  in  some 
sections.  Following  the  cold  spring  a  hot,  dry  summer  came  on 
abruptly,  with  the  result  tliat  on  the  experimental  tracts  it  was  neces- 
sary to  irripite  up  '  some  of  the  crops.  Owinf^  to  tlie  lieavy  nature 
of  the  valley  soils  this  procedure  was  not  attended  with  success,  and 
as  such  a  practice  would  ordinarily  be  uimecessary,  abnormal  condi- 
tions were  at  once  created.  All  the  crops  bein«;  experimented  upon 
were,  under  the  conditions  described,  thre^  or  four  weeks  behind  in 
their  growth.  To  complete  the  abnormality  of  the  season,  a  killing 
frost  occurred  on  September  23  and  24,  and  did  great  damage  through- 
out the  vallej  and  on  the  experimental  tracts^  killing  most  of  the  crops 
from  which  it  was  hoped  definite  results  would  be  secured.  With 
but  few  crops  matured  when  this  freeze  occurred,  it  will  not  be  possible 
to  give  accurate  results  of  yields  under  irrigation  in  1908,  except  for 
those  crops  that  were  not  seriously  damaged.  A  full  and  complete 
description  of  the  appearance  of  the  crops  will  be  given,  however,  so 
that  in  the  absence  of  definite  results  some  idea  may  be  had  of  the 
effect  of  the  irrigation  during  the  dry  summer  season. 

The  amount  of  summer  rainfall  in  1908  was  about  normal.  The  dry 
period  extended  from  June  12  to  September  12  and  later.  During 
those  three  months  the  total  rainfall  was  2.5  inches.  This,  it  is  seen, 
is  practically  the  normal.  The  distribution  of  this  rainfall  was  very 
uneven.  The  j^reater  part  of  June  was  dry,  a  small  shower  ])eriod 
occurring  from  the  ir)th  to  the  23d.  July  was  excessively  drr".  only 
0.0 1  inch  of  rainfall  occurring  duruig  the  entire  month,  and  this  came 
in  light  scattered  showers,  which  did  no  good  whatever.  In  August 
no  rain  fell  until  the  12th,  when  the  six-week  drought  waa  broken 
by  a  two  day  shower  period  during  which  1  inch  of  rain  fell  all  over 
the  valley.  Toward  the  end  of  August  thero  was  another  shower 
period,  but  the  rain  was  so  light  and  the  soil  so  dry  that  little  perma- 
nent good  was  done.  From  August  28  to  October  10  droughty  oonr 
ditions  prevailed  throughout  the  vaUey.  On  October  10  heavy  rains 
set  in,  dosing  the  dry  season  for  the  year.  Had  other  weather  condi- 
tions been  as  nearly  normal  as  the  rainfall,  the  season  of  1908  would 
have  been  an  excellent  one  for  experimental  work.  The  late  cold 
spring  and  the  killing  frosts  in  the  early  fall  made  the  season  so  short 
however,  that  it  was  impossible  to  secure  the  proper  growth  of  crops. 

CUMATIO  CONDmONB  IN  1009. 

Weather  conditions  during  1909  were  as  follows: 

January. — Remarkably  cold  w<»it}K'r  with  heavy  bhowh  during  first  (if  month 
Latter  half  of  month  mild  with  frpqn<>nt  lains;  precipitation  greater  during  mouth 
than  for  any  other  Jauuary  for  2i)  ycura. 
[Bull.  226] 


.  ly  j^ud  by  Google 


37 

February.— Almoel  oontimioiiB  mm&ll;  with  two  ezceptioiu  pracipitetion  was 

the  heevieBt  of  any  February  for  20  years, 

March. — Rainfall  about  one-half  noniial;  ti  iiipcnif  iircH  yUf^'htly  above  normal. 

April. — Extremely  dry  with  low  iem}>eraturL*«  anil  frequent  killing  frosts. 

May. — Unusually  dry  and  cool;  heavy  shower  period  cloecd  the  mouth  and  im- 
proved crop  condttibiiB  greatly. 

June.— Warm  and  dry  with  diowers  in  Buddle  and  toward  end  of  month. 

July. — Normal  condition?  prevailed. 

Auguat. — Norma!  c'ontlitif)ns  provuilod. 

September. — TeniperalurcH  uoriaui;  rainiall  aomewhat  below  normal. 
October. — Xtninal  conditions  prevailed. 

November. — ^Ezceseive  rainfall  cauHing  heavy  flooda  in  all  streamB. 
December.^Unuaually  cold,  with  heavy  anow  h\\  geneial  over  the  Northwest. 

Aside  from  a  very  dry  and  rather  cool  spring  during  April  and 
May  the  crop  growing  season  of  1909  may  be  considered  quite  normal. 
The  drought  and  cool  weather  of  these  two  months  did  not  seriously 
affect  crop  growth,  for  with  a  good  general  rain  the  last  of  May  along 
with  high  temperatures  early  in  June,  all  crops  received  a  good  start 
in  their  growth.  Two  rather  general  showers,  one  the  middle  of 
June  and  one  about  July  4,  brought  crops  to  their  normal  condi^ 
tion.  The  dry  period  set  in  immediately  after  the  rains  in  the  first 
week  of  July  and  irrigation  was  commenced  shortly  after  that  time. 
Favorable  conditions  continued  until  harvest  on  all  the  experimental 
tracts.  The  continued  drought  during  July,  August,  and  September 
told  heavily  on  all  crops  not  favorably  located.  With  conditions  so 
nearly  normal  therefore,  both  as  to  rainfall  and  temperature,  the 
season  of  1909  may  be  considered  as  very  favorable  for  the  experi- 
mental work. 

The  rainfall  during  the  period  of  investigation,  as  shown  by  the 
Ignited  States  Weatlier  BiirfMui  t  ocords  at  Portland,  Corvallis,  Albany, 
and  Eugene,  is  given  in  the  following  table: 

precipitation  at  (iij/Wrnt  jutints  tn  Willamette  Valley  during  period  o/tnrestigation,  iitOl^ 
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EXPERIMENTS  IN  COOPERATION  WITH  THE  AGRICUlTtTRAl 
EXPERIMENT  STATION,  CORVALLIS,  OREG. 

lender  tlie  terms  of  the  cooperative  ap-eement  between  the  Office 
of  Experiment  Stations  and  the  State  Agricultural  Experiment  Sta- 
tion, the  station  provided  a  tract  of  10  acres  for  experimental  purposes 
and  planted,  cultivated,  and  harvested  all  crops,  while  the  Office 
provided  and  installed  the  pumping  ])lant,  laid  out  the  irrigation 
system,  and  attended  to  the  irrigation  work. 

Water  was  secured  from  Oak  Creek  by  means  of  a  pumping  j)lant, 
which  was  installed  in  1007.  The  pumi)ing  equipment  consisted  of  a 
4-horsej)ower  gas  engine  and  a  3  J-inch  centrifugal  pump.  During  the 
seasons  of  1907  and  1908  the  water  was  lifted  to  a  height  of  15  feet 


Fig.  13.— Con-allis  IrrUiatlon  plats. 


and  discharged  into  a  flume  700  feet  long  that  delivered  it  to  the  ex- 
perimental plats,  located  during  these  two  seasons  on  the  north  side 
of  the  Corvallis  and  Eastern  Railroad  track.  In  1909  the  experi- 
ment was  moved  to  the  south  side  of  the  track,  where  better  soil  con- 
ditions prevailed  and  where  the  pumping  plant  could  be  located  on 
experiment  station  land.  The  j)umj)ing  plant  in  its  new  location  still 
takes  its  supply  from  Oak  Creek,  but  the  lift  is  increased  to  19  feet. 
The  arrangement  of  plats  in  the  new  location  with  regard  to  the  dis- 
tributing flume  is  shown  in  figin*e  13.  Tlie  photograph  is  taken  from 
the  roof  of  the  pump  hou.se.  All  crops  were  planted  in  duplicate 
plats,  the  irrigated  plats  lying  to  the  left  of  the  flume  and  the  unirri- 
gated  to  the  right. 

The  discharge  of  water  is  measured  over  a  1-foot  trapezoidal  weir 
placed  at  the  end  of  the  main  distributing  flume.    When  the  engine 
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and  pump  were  up  to  full  speed  the  discharfrc  in  the  flume  wns  meas- 
ured over  the  weir,  the  water  escaping  down  a  waste  ditch.  When  the 
flow  had  liecome  constant  it  was  turned  out  upon  tlie  phit  to  bu  irri- 
gated .  After  the  irrigation  of  each  phit  another  observation  of  the  flow 
over  tlie  weir  was  taken.  In  this  way  it  was  possible  to  use  the  weir 
as  a  measuring  device  without  loss  of  head  in  the  distributing  flume. 

The  soil  being  experimented  upon  is  a  rather  heavy  gray  clay  loam 
typical  of  many  thousands  of  acres  in  this  section  of  the  valley.  The 
subsoU  18  heavier  clay.  The  surface  drainage  is  good,  the  land  having 
a  general  slope  toward  Oak  Creek  on  the  west  and  south,  while  a  small 
part  slopes  toward  the  north  into  a  shght  depression  that  also  drains 
toward  the  creek.  The  land  used  in  1907  and  1908  had  been  in  culti- 
vation for  a  number  of  years,  while  the  land  used  in  1909  had  been 
in  cultivation  to  oats  but  one  year.  Prior  to  that  time  it  had  been 
used  for  several  years  as  pasture. 

XEBUJaTS  ux  1007. 

In  1907  the  following  crops  were  irrigated,  with  the  results  shown: 
Oom, — plat  of  one-half  acre  was  planted  to  field  com  on  June  14. 
On  June  29,  when  the  corn  was  about  3  inches  high,  the  land  was  irri- 

gat  (1  for  the  first  time.  In  a  few  days  the  irrigated  corn  showed  the 
effect  of  the  watering  very  plainly,  and  in  three  weeks  it  had  a  decided 
advantage  in  growth  and  vigor  over  the  plat  of  unirrigatod  corn. 
On  July  29  the  second  irrigation  was  given  to  a  part  of  the  plat  wiiich 
received  tlie  first  irrifration.  During  the  first  week  in  October  the 
crop  was  harvested  and  the  following  yields  were  secured : 

Tietd    vrrigiUtd  and  uninigated  corn  at  CorvaiUtt  Oreg.t  1907, 


TmCmeDt. 


Unlnlgited... 
Xnlgftted  twtn 


Potatoes. — The  area  planted  to  potatoes  was  the  duplicate  of  that 
planted  to  corn.  Tlie  potatoes  were  planted  at  the  same  time  as  the 
corn  and  received  the  same  cultural  treatment.  The  yields  were  as 
follows: 

Yield  ttfinigaUd  and  tmirriifttUd  poUUoet  at  CorvaUit,  Ortg.^  1907. 


Tnatmeot. 


Unlrrigatcd..  

Iiriikted  twice.... 
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VEBUVTB  m  1908. 

In  1905^  an  effort  was  made  to  include,  in  addition  to  the  above 
crops,  alfalfa,  vetch,  and  clover.  Plats  of  clover  anil  ve(<'h  were 
planted  in  the  fall  of  1907  and  a  plat  of  alfalfa  was  planted  in  the 
spring  of  1908.  I'nfortiniateiy,  however,  none  of  these  crops  pro- 
duced a  stand.  B'roni  a  plat  of  second-year  clover,  however,  results 
were  secured  which  illustrate  the  value  of  irrigation  on  clover  winch 
has  once  become  esiablishcd. 

The  results  secured  from  the  various  crops  raised  in  1908  are  as 
follows: 

Com. — A  plat  of  1.44  acres  was  planted  to  field  corn  on  June  15, 
1908.  It  was  irrigated  once  on  August  1  and  2.  Water  should  have 
been  applied  several  da3's  earlier,  but  owing  to  a  breaking  of  one  of 
the  parts  of  the  engine  the  application  of  the  water  was  delayed.  The 
w^cather  at  tlie  time  was  very  warm,  and  the  corn  not  irrigated  showed 
the  effects  of  the  drought  by  curling  of  leaves  and  a  general  wilted 
condition.  The  effeets  of  the  water  was  noticeable  at  once  in  the 
increased  vigor  of  the  plants  and  their  ability  to  stand  the  hot  sun 
with  no  indication  of  wilting  or  curling.  No  yield  of  mature  com  was 
secured,  as  the  frost  of  September  23  prevented  ripening  and  the  crop 
had  to  be  cut  for  fodder.  The  yields  of  green  fodder  cut  from  the 
plats  are  reported  in  the  following  table  in  terms  of  pounds  per  acre: 


Yield  of  imgaled  and  unimgated  com  at  ComUlu,  Ortg.,  1908. 


Trnfttment. 

G  rwn 
Itxltlcr  per 
acre. 

loenan. 

Pound*. 

7«aao 

PaenL 

S.4 

Pototo«9.— One-twelfth  of  an  acre  of  potatoes  was  planted  on 
June  15.  They  were  irrigated  and  cultivated  in  the  same  manner  as 
the  com  just  described.  The  frost  also  caught  these  before  the 
tubers  were  fully  matured,  so  that  no  fair  statement  of  comparative 
yields  can  be  given.  The  yields  were  as  follows: 


Yield  of  irrigated  and  unirrigated  potatoes  at  Corvallit^  Oreg.,  1908. 


TrwtiMDt. 

Yield  of 

ahlp  tut>cis 
per  ton. 

Marketable 
tubers. 

Pound*. 
S,«2S 
6,041 

Percent. 

Per  cmt. 

39 

88.4 
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Bul9. — ^Red  beets,  given  the  same  cultural  and  irrigation  treatment 
aa  the  potatoes  and  com,  yielded  the  following  partial  results  on  a 
plat  containing  one-twelfth  of  an  acre: 

Yield  oj  irrigated  and  vmxnigated  beeU  at  t'orvallii,  Oreg.^  I90ii, 


TreaUnent. 

YMdper 

acrf. 

Incmisn. 

Uiilrrl0irt«d  

2.725 
4.309 

Percent, 

MgilSdeaoB  

fi8.1 

Ohver, — ^Duplicate  plats  of  second-year  clover  containing  1.12  acres 
each  were  made  the  subjects  of  experiment  under  irrigation,  both 
being  given  the  same  treatment  except  as  to  irrigation.  The  clover 
was  planted  in  Maroh,  1907,  with  wheat.  The  clover  gave  no  yield  in 
1907,  but  was  in  bearing  in  1906.  The  first  crop  of  clover  was  not 
irrigated,  water  being  applied  to  the  second  crop  only.  The  watering 
of  the  irrigated  plat  was  begun  on  July  23,  but  was  not  completed  at 
that  time  owing  to  a  breakdown  of  the  pumping  plant,  which  delayed 
the  completion  of  the  irrigation  till  August  9.  Had  it  been  possible 
to  complete  the  irrigation  at  the  time  the  water  was  first  applied,  a 
much  heavier  crop  would  have  been  cut  from  the  irrigated  plat. 
Hie  yields  from  the  plats  were  as  follows: 


Yteid  of  irnyated  and  unirrigated  clover  at  Corvallis,  Orcg.,  190S. 


Crop. 

UnlirigatiHl 
plat,  yield 
peracn. 



Tom. 
4.44 

.63 

IrrigaUnl 
plat,  |ield 
paracift. 

Increase. 

Tant. 
4.44 

2.02 

Per  cent. 

6.07 

6.4S 

27.4 

It  is  unfortunate  tliat  more  comf)rf'l)onsivo  and  detailed  results 
can  not  l)e  present^ed  from  the  Corvnllis  station  for  tlie  season  of  1908, 
but  the  adverse  conditions  encountered  absolutely  prevented.  Even 
under  these  circumstances,  however,  some  results  were  secured  which 
show  unmistakably  that  irri<;ntion  can  be  made  of  immense  benefit 
to  crops  that  extend  their  growth  through  the  summer. 

BBSDIiTS  m  1900. 

The  crops  raised  in  190!)  were  ptjtatoes,  sweet  com,  field  corn, 
Kidii  corn,  alfalfa,  clover,  beets,  and  kale — no  reports  are  available, 
however,  on  the  Kafir  corn,  becti>,  and  kale.  The  land  before  being 
seeded  was  plowed  and  harrowed,  then  leveled  for  irrigation,  after 
which  it  was  disked  and  then  given  a  final  harrowing.  The  cultivated 
crops  were  given  five  cultivations  during  the  season  on  the  following 
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dates:  June  12,  June  21,  July  8,  July  15,  August  5.  Crops  showed 
no  need  of  moisture  until  about  July  20.  All  the  crops  were  given 
a  heavy  irrigation  between  July  22  and  July  26,  which  application 

under  the  circumstances  was  sufficient  to  cany  them  to  maturity. 
The  results  secured  from  the  various  crops,  arc  as  follows: 
Oom. — A  plat  of  0.25  acre  was  planted  to  Hendricks  Early  field 
com  on  May  5.  It  was  irrigated  once  on  July  22,  water  to  a  depth 
of  0.65  foot  being  applied.  Part  of  the  plat  was  planted  thin  while 
another  was  plantod  thick  to  determine  the  effect  of  thin  and  thick 
planting.  The  following  table  compares  the  jrields  from  this  plat 
with  a  similar  plat  that  received  no  irrigation: 

Yield  of  irrigaUd  and  unuriffated  corn  at  Cornallu,  Ortg.,  1909. 


TnatmBat. 


Thick  planted: 

UnlrriRsted. 

IiTi|rat«d  

Tbin  planted: 

Uattiiprted. 

IirlgkM.... 


PektiaeB. — ^A  plat  containing  0.592  acre  was  planted  to  Burbank 
potatoes  on  May  3.  It  was  irrigated  July  23,  water  to  a  depth  of 
0.54  foot  being  applied.  When  the  crop  was  harvested,  on  October 
24,  the  potatoes  were  of  good  siase  but  showed  scab  and  second 
growth.   The  yield  was  as  follows: 

Yield  oj  irngatfd  and  unirrigated  potatoes  at  Corvallis,  Oreg.^  1909. 


1  ri:«iUlluUt. 

YIpId  per 
acre. 

Increase. 

m 

8u>eet  com. — ^A  plat  containing  0.124  acre  of  Early  Minnesota 
sweet  com  was  planted  May  5.  It  was  irrigated  once  on  July  22,  water 
to  a  depth  of  0.65  foot  being  applied.  It  received  the  same  cultava^ 
tion  as  the  field  com  and  potatoes.  The  yield,  compared  with  a 
similar  plat  not  irrigated,  is  shown  in  the  following  table: 

Yield  o/  irrigated  and  unirrigated  sueit  corn  at  Corvallis,  Oreg.,  1909. 


TnsxluivnU 


UnlrrlRiitod. 
IrrlgaUHl.... 


Yield  of 
fcxlder 
pwacra. 


Pound*. 
7.000 
13,750 
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A  plat  containing  0.124  acre  was  also  planted  to  Stowell  Erergreen 
sweet  com.  This  zeoeiTed  the  same  cultural  treatment  and  the  same 
amount  of  water  as  the  Early  Minnesota.  The  yield  of  thb  variety 
on  the  umiiigated  plat  compared  with  that  on  the  irrigated  plat  is 
as  follows: 


Yield  qf  irrigated  and  unirrigaUd  sweet  com  at  CorvalliSf  Oreg.,  1909, 


TimtiaeaL 

YlfM  of 

p<ir  acre 

Pounds. 
10.036 
10,738 

Peretnt. 

2 

Clover, — plat  containing  0.95  acre  was. planted  to  a  mixture  of 
red  clover  and  alsike  clover,  on  May  14,  7  pounds  of  red  clover 
and  3  pounds  of  alsike  being  used  per  acre.  Water  was  applied 
July  24  and  25  to  a  depth  of  0.69  foot.  The  growth  after  this  irri- 
gation was  very  rapid  and  most  marked  in  contrast  with  the  plat  not 
irrigated.  The  clover  on  the  unirrigated  plat  after  it  reached  a 
height  of  about  4  inches  made  no  further  growth  during  the  entire 
season.  On  the  otlier  hand  the  irrigated  plat  grew  vigorously  and 
on  August  16  was  high  enough  to  cut  with  the  mower,  on  which  (hite 
1,333  pounds  of  green  clover  was  taken  off.  It  revived  quickly  after 
this  cutting  and  went  into  the  fall  in  far  better  condition  than  the 
unirrigated  plat.  The  first  year  of  course  is  not  a  fair  test  with 
clover  for  it  does  not  come  into  full  bearing  until  its  second  year. 
With  the  good  st^rt  that  it  has,  however,  it  may  be  expected  that 
this  plat  will  make  a  splendid  showing  the  coming  season. 

Alfalfa. — A  pint  ontnining  1  acre  was  planted  to  alfalfa  and  given 
the  same  amount  of  water  as  the  clover.  No  crop  was  harvested, 
however,  as  it  was  simply  clipped  at  intervals  during  the  season  in 
order  to  secure  a  good  stand  for  coming  seasons.  A  splendid  growth 
was  secured  and  this  plat  promises  well  for  the  future. 

BXPEKIMEHTS  US  COOPEEATION  WITH  G.  B.  BAGLET,  VEAB 

HUXSBOBO. 

The  tract  upon  which  these  experiments  were  conducted  is  located 
about  6  miles  north  of  Ilillsboro.  Prior  to  the  purchase  of  the  tract 
hy  ^fr.  Bagley  in  1906,  tiic  land  had  for  many  years  been  used  ex- 
clusi%^ely  for  grain  irrowing.  It  is  now  being  developed  as  a  diversi- 
fied farm,  and  iniL'at ion,  which  is  easily  and  cheaply  provided,  is 
heint.'  employed  in  its  developmrnt.  A  <lairy  herd  is  bein^r  kept  on 
the  pr(>)perty,  so  that  a  practical  test  of  the  value  of  irrigation  has 
been  possible. 
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The  soil  1'=;  representative  of  the  prairie  soils  common  to  the  north 
end  of  the  valley  and  may  be  classed  with  the  gray  clay  loams.  On 
wetting  it  becomes  a  verj^  dark  gray  in  color  and  ia  quite  sticky.  It 
takes  water  readily  and  siibirrigates  for  hmg  distances,  making  it  an 
easy  soil  to  irrigate.  On  iho  farm  of  Mr.  N.  II.  Campbell,  whicli  ad- 
joins the  Bagl(\v  farm  and  where  irrigation  has  been  tried  also,  water 
has  subirrigated  laterally  from  a  head  ditch  across  a  plowed  field,  a 
measured  distance  of  over  120  feet.  Such  a  c<m(Iition  as  this  is  xevy 
exceptional,  even  in  the  most  favored  irrigated  sections  of  the  West. 

Water  for  irrigation  on  the  Bagley  farm  is  secured  from  Dairy 
Creek  through  an  old  mill  race  wiiich  is?  part  of  the  pro])erty  o\\-ne(l 
by  Mr.  Bagley.  In  ap])lying  the  water  to  the  j)arts  of  the  farm  that 
were  ini«;ate(l,  both  gravity  flow  and  pumping  were  resorted  to. 
The  8-aeie  tract  uj)on  which  experiments  with  red  clover  were  made 
is  irrignteil  hv  ^rravitv  flow  throiirrh  a  small  ditch  taken  out  <>f  the 
forebay  just  above  tlu'  mill.  0\vin<:  to  the  mill  rnee  being  iocatetl 
on  the  lowest  level  of  the  farm,  it  is  not  possihle  to  supply  miicli  of  an 
area  with  this  water  bv  direct  jrravilv  How.  To  increase  tlu'  irri«:ated 
area  an  8-inch  hon/ontal  centrifugal  punip  was  installed  in  the  ntill, 
the  water  being  taken  into  the  pump  directly  from  the  penstock. 
The  power  for  driving  the  pum])  was  taken  from  the  main  line  sl)aft  of 
the  mill,  which  is  belt  connected  to  a  turbine  wheel  which  operates 
under  14-foot  head  and  is  cui)uble  of  developing  45  horsepowt^r. 
The  discharge  pipe  from  the  pump  is  taken  to  a  valve  chand)er  out- 
side the  mill,  from  which  two  lines  of  pipe  can  supply  the  entire  farm. 
One  of  these  lines  of  pipe,  tlie  length  of  which  is  1 ,7(')0  feet,  wjts  laid 
in  1908.  It  is  a  G-inch,  machine-banded,  first-grade  pii)e.  The 
other  line  has  not  yet  been  laid,  but  the  connections  for  it  were  all 
installed  at  the  lime  the  (3-inch  line  was  put  in.  It  will  be  about  the 
same  length,  but  will  have  a  diameter  of  10  inches  in  order  to  serve 
the  larger  area  under  it.  The  6-inch  line  serves  an  area  of  30  acres, 
while  the  10-inch  line  will  serve  an  area  of  about  70  acres. 

The  capacity  of  the  line,  with  the  pump  running  up  to  a  speed  of 
600  revolutionsi  is  400  gallons  per  minute«  The  capacity  of  the  10- 
inch  line  when  installed  will  he  ahotit  twice  this  amount. 

&SSU1«TS  IN  1908. 

It  was  planned  to  experiment  with  com,  kale,  beets,  turnips,  and 
cucumbers  on  the  tract  supplied  with  pumped  water,  but  owing  to 
damage  done  by  the  kilhng  frost  in  September,  no  definite  results 
can  be  reported  for  these  crops.  It  will  be  possible,  however,  to 
give  some  partial  results  showing  the  benefit  derived  from  irrigation. 
In  addition  to  these  crops,  experiments  were  also  made  with  alfalfa 
and  with  clover  under  irrigation.  The  frost  did  no  serious  damage 
to  these  and  complete  results  can  be  reported. 
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Com. — Five  acres  of  field  corn  were  planted  June  15  to  20.  It 
should  have  been  planted  at  least  two  weeks  earlier,  but  the  late 
spring  rains  prevented  an  earlier  preparation  of  the  land.  With  this 
late  seeding,  however,  a  good  rapid  growth  was  secured,  and  even 
though  it  was  behind  most  of  the  com  on  neighboring  farms  in  its 
early  stages,  it  soon  caught  up  in  its  growth  during  the  latter  part  of 
July  when  the  weather  became  veiy  hot.  Water  was  first  applied 
July  16,  when  the  com  stood  about  2  feet  high.  The  effect  of  this 
first  irrigation  was  most  noticeable  during  the  hot  spell  that  imme- 
diately followed.  Com  in  other  sections  of  the  valley  was  plainly 
611  fT(  ring  from  the  heat  and  from  lack  of  moisture,  as  indicated  by  the 
curling  leaves.  The  irrigated  com  showed  not  only  iiH-roa.scf!  vigor 
during  the  hot  weather,  l)ut  soon  gained  the  ground  it  had  lost  due  to 
late  planting.  A  second  irrigation  was  begun  August  9,  and  enough 
water  was  applied  to  bring  the  total  up  to  approximatoly  8  inches  in 
depth.  After  this  no  more  water  was  applied.  The  com  grew 
rapidly,  and  by  September  1  had  attained  an  average  height  of 
between  6  and  7  feet.  A  good  yield  seemed  assured ,  the  ears  develop- 
ing uniformly  and  being  of  good  size  and  quality,  but  just  as  it  was 
passing  out  of  the  milk  stage  the  heavy  frosts  of  September  23  to  25 
stopped  all  further  growth.  Although  yet  immature,  even  for  silage, 
it  was  cut  and  placed  in  the  silo.  The  yield  of  the  crop  as  harvested 
under  these  conditions  was  8,000  pounds  per  acre.  This,  however,  is 
much  below  the  actual  weijiht  of  trreeu  fodder  produced,  because  tlio 
efTects  of  the  frost  and  subsequent  wilting  reduced  the  weight  very 
materiully. 

Kalt.  Three  acres  of  "Thousand  headed"  kale  were  planted  from 
the  see(l  at  the  same  time  the  corn  just  mentioned  was  planted.  It 
was  also  given  the  same  cultural  treatment.  This  crop  was  of  course 
not  hurt  by  the  frost.  Tlic  yield  was  .'U)  tons  per  acre.  This  is  not  a 
large  yield,  hut  ti  c  l  i m  liciid  ell'ect  of  irrigation  on  the  kale  plants 
themselves  in  tlieir  vounger  stH<^es  was  most  marked. 

Bids. — ^One  acre  of  niantrel  wurzels  Wius  planted  at  the  same  time  as 
tlie  corn  and  kale.  A  v(>ry  poor  stand  was  secured,  however,  and  the 
growth,  like  tluit  of  tiie  corn,  was  checked  by  the  frost.  The  yield  of 
beets  from  the  1  acre  was  12  tons.  This  yield,  however,  does  not  thor- 
oughly indicate  the  effect  of  the  water  used  in  irri<;ation,  for  the  benefit 
they  derived  was  most  nuirl  ed.  Much  of  tlie  see(l,  o\vin<j:  to  the  dry 
spring  weather,  did  not  «:<'iniiuaU'  until  after  the  lir^i  iiii^aiion,  and 
these  beets,  it  will  lu  it  aHzed,  could  not  make  much  of  a  growth. 
The  seed  that  did  germinate  in  proper  season  produced  large,  well- 
formed  beets  which  with  the  assistance  of  the  water  attained  their 
full  size  despite  late  planting. 

Cucumbers, — One-fourth  of  an  acre  was  planted  to  pickling  cucum- 
bers.  These  showed  a  splendid  growth  throughout  the  entire  season. 
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The  beneficial  effect  of  iirigation  was  most  noticeable  in  that  a  thrifty 
growth  was  maintained  during  the  entire  dry  season.  The  vines  were 
just  in  their  prime  when  the  frost  killed  them.  The  yield  from  the 
one-fourth  acre  plat  was  2  tons. 

Beans, — One  acre  was  planted  to  little  white  navy  beans  that  also 
showed  a  splendid  growth  under  irrigation,  but  these,  too,  were  killed 
'  by  the  frost  just  as  the  pods  were  beginning  to  ripen. 

Mfailfa, — ^Realizing  from  the  results  of  the  experiments  of  1907  that 
one  of  the  greatest  benefits  to  be  derived  from  irrigation  was  in  the 
production  of  leguminous  forage  crops,  an  experiment  in  the  produc- 
tion of  alfalfa  imder  irrigation  was  begun.  Alfalfa  is  not  an  easy  crop 
to  raise  in  the  Willamette  Valley  on  account  of  the  difficulty  of  getting 
it  started  successfully.  It  is  being  raised,  however,  in  certain  sections 
of  the  vallcv  with  marked  success.  At  tlie  State  Experiment  Stat  ion 
at  Corvallis,  for  instance,  there  is  an  alfalfa  field  7  years  old  which 
produces  splendidly,  yielding  5  tons  of  hay  per  acre  on  the  average. 
The  greatest  dilliculty  is  experienced  in  most  cases,  however,  in 
seciuring  a  stand,  and  the  numerous  failures  have  developed  the  erro- 
neous idea  that  alfalfa  can  not  be  raised  in  the  Willamette  Valley. 
A  variety  of  reasons  may  be  assitTiied  for  these  failures,  among  which 
the  most  important  seem  to  be :  (1 )  Improper  and  insufficient  artificial 
inoculation  of  the  soil  with  nitrif^'ing  bacteria,  the  Willamette  soils 
generally  being  sterile  in  this  regard ;  (2)  poor  preparation  of  the  seed 
bed;  (3)  poor  selection  of  soil,  which  should  be  light  in  texture  and 
well  drained;  (4)  planting  of  A  arieties  of  seed  not  adapted  to  soil  and 
climatic  conditions  of  tlip  Wiihimette  Vnlloy;  and  (5)  drying  out  of 
the  soil  (hirin'c  the  drv  summer  season.  \<'liicli  not  onlv  stunts  the 
growth  of  tlie  young  plant,  but  actually  kills  it  before  it  can  gain  a 
SuHieient  root  liold. 

The  seed  which  has  been  tried  in  the  volley  has  conic  iurgel}^  from 
Utah.  Some  of  tbis  biis  V>een  sucx't'ssful,  but  it  does  not  seem  to  be 
adapted  to  local  conditions,  and  most  of  it  bns  failed.  With  a  view  to 
tryirii:  a  \  ariety  more  adapted  to  Willamette  eondilions,  a  small 
amount  of  seed  of  what  is  known  as  Arabian  alfalfa  was  secured  from 
the  Bureau  of  Plant  Imlustrv.  This  variety,  as  its  naiiie  imjdies, 
had  its  origin  in  Arabia.  It  is  tluinied  that  its  growth  is  more  vigorous 
than  that  of  ijie  ordinary  variety,  that  it  recov  ers  (juickly  after  rutting 
and  tbnt  its  growing  reason  is  juuch  longer  than  tlial  of  the  ordinary 
variety,  eoniniencing  earlier  in  the  spring  and  comimiing  later  in  the 
fall.  It  has  .shown  in  actual  tests  its  ability  to  j)ruduee  three  cuttings 
in  si.xty  da\  s,  where  under  the  same  conditions  the  ordinary  variety 
produced  but  two. 

Enough  seed  was  secured  to  ]jlant  (Hu  -half  acre.  A  duplicate  plat 
was  planted  with  Utah  seed  for  sake  of  comparison.  The  land  was 
subsoiled  and  thoroughly  worked  before  seeding  and  was  inoculated 
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wiUi  old  alfalfa  soil  secured  from  the  State  Experiment  Station  fann 
at  GorvalHsy  about  400  pounds  of  alfalfa  soil  being  applied  to  the 
two  one-half  aore  plats.  The  seed  of  both  varieties  was  planted  on 
Aiaj  30.  The  Arabian  seed  came  up  quite  evenly,  while  the  Utah 
seed  was  more  or  less  spotted.  On  July  15  the  Arabian  plants  showed 
an  average  height  of  8  inches,  with  some  plants  arDtmd  the  edge  of  the 
plat  1  foot  high.  The  Utah  plants  on  the  same  date  stood  from  2  to 
3  inches  high  in  the  best  spots,  the  stand  being  very  uneven.  The 
Arabian  alfalfa  was  clipped  with  the  mower  at  this  time  and  the  first 
irrigation  applied  to  both  plats.  From  this  time  on  the  vigorous 
growth  of  the  Arabian  variety  was  most  marked.  The  Utah  alfalfa 
seemed  slow  to  gather  its  strength  and  required  the  whole  summer 
season  for  growth  before  it  was  high  enough  to  clip  with  the  mower. 
On  the  other  hand,  the  Arabian  variety  after  the  first  clipping  and 
irrigation  recovered  rapidly  and  in  another  month  had  reached  an 
average  height  of  10  inches  and  was  n^aln  clipped  and  iirigated.  By 
the  middle  of  September  it  was  ready  for  the  mower  again,  and  this 
time  there  was  saved  from  the  one-half  acre  plat  1  ton  of  green  fodder. 
After  this  last  chpping  it  revived  quickly  nnd  went  Into  the  winter 
season  with  a  growth  of  8  inches.  Eight  inches  of  water  was  appUed 
to  each  plat.  That  this  irrigation  waa  the  means  of  producing  the 
splendid  growth  was  plainly  evident.  The  vigorous  growth  <>f  the 
young  plants  of  both  varieties  was  maintained  throughout  the  dry 
season,  where  without  water  they  would  have  suffered  for  moisture 
just  at  the  time  they  most  required  it. 

In  January  a  prolonged  spell  of  unusually  cold  weather  was  expe- 
rienced in  western  Oregon,  and  in  the  vicinity  of  Hillshoro  the  ther- 
mometer dropped  to  8°  and  10°  F.  below  zero.  With  no  snow  to 
protect  the  yonnj^  alfalfa  plants,  the  ground  was  subject  to  a  heavy 
freeze  which  killed  out  the  plat  of  Arabian  alfalfji  rompletely.  The 
Utah  alfalfa,  on  the  othei-  linnd,  although  if  ^\  uiterkilled  to  some 
extent,  withstood  the  freeznig  better  and  came  thron<:]i  the  winter 
in  much  better  condition.  It  is  evident  from  this  experience,  tiu  re- 
fore,  that  tlie  Arafuuii  variety  can  not  stand  cold  weather,  un  l. 
alt}iou»^h  tlie  teuiperatures  which  killed  it  were  very  exceptional  for 
this  region,  it  nevertheless  would  be  a  poor  variety  to  depend  upon 
unless  sul)sefpient  investifTjation  siiows  it  to  be  more  hardy  as  the 
plants  grow  older.    No  eil'ort  was  nuide  to  replant  the  alfalfa  in  1909. 

Clover. — The  experiment  with  clover  was  made  on  the  8-acre  tract 
that  was  irrigated  by  gravity  from  the  mill  pond.  The  results  se- 
cured from  this  tract  are  perhaps  the  most  striking  and  at  the  same 
time  the  most  conclusive  of  any  of  the  experimental  results  secured 
during  the  investigation.  They  indicate  beyond  a  doubt  the  great 
value  of  irrigation  in  the  production  of  leguminous  forage  crops,  and 
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show  that  hy  the  application  of  water  during  the  summer  time  to 
Buch  crops  as  clover  the  producing  value  of  such  land  as  that  experi~ 
mented  upon  can  he  at  least  doubled  at  a  Teiy  slight  expenditure  of 
money  and  labor. 

The  tract,  prior  to  the  time  it  was  planted  to  clover,  had  for  a  num- 
ber of  years  been  cropped  to  grain  and,  like  all  grain  lands  of  the 
valley,  had  a  heavy  plow  sole  at  a  depth  of  about  6  inches.  In  the  fall 
of  1906  it  was  plowed  10  inches  deep  with  an  ordinary  walking  plow, 
and  then  subsoiled  to  an  additional  depth  of  8  inches  so  as  to  thor- 
oughly stir  the  soil  and  break  up  the  plow  sole.  After  being  plowed 
and  harrowed  it  was  seeded  to  winter  Tetch  and  oats  on  November 
24.  In  February,  1907,  red  clover  was  sowed  on  the  vetch  and  oats. 
The  vetch  and  oats  were  cut  July  5,  and  from  the  appearance  of  the 
ground  the  stand  of  clover  seemed  to  be  Yory  poor,  only  a  few  sirkh' 
and  weak  plants  appearin*?.  The  soil  was  diying  out  rapidly,  and 
had  there  been  no  opportunity  to  irrigate  the  tract  it  wouM  liave 
been  impossible  to  secure  a  stand  of  clover.  The  tract  was  ^iven  a 
tliorouf^h  irrigation  as  soon  t\s  the  vetch  hay  was  taken  oil,  witli  the 
result  that  the  clover  be^an  to  grow  vigorously.  By  August  15  it 
wns  high  enough  to  cut  with  the  mower,  and  on  that  date  ^fr.  Ragley 
began  soihng  the  crop  for  the  cows.  The  soiling  wa.s  continu  et I  during 
the  remaining  half  of  August,  all  of  September,  all  of  October,  and 
part  of  November,  and  upon  more  than  half  the  tract  a  second  cutting 
of  clover  was  secured.  As  to  the  yield  from  the  tract  in  1907,  Mr. 
Bagley  says: 

I  had  no  means  of  s"crurin<?  accurate?  wciijlit,^  uf  thi™  rrop«  removed  from  the  tract 
during  the  year  1IK)7,  but  esf  irnateil  that  I  eetured  20  tons  of  vetch  hay.  100  tons  of 
green  clover,  4^  tons  of  clover  hay,  and  8  tons  of  clover  silage,  and  a  stand  oi  clover 
from  6  to  10  inches  high  which  wUl  make  excellent  mulch.  Iliia  is  the  fint  insUuice 
within  my  knowledge  or  within  the  knowledge  of  any  of  the  &ffmen  of  thia  community 
that  a  crop  of  clover  was  produced  in  tho  year  it  was  seeded;  in  this  instance  two 
crops  of  clover  were  produced  the  year  it  waa  aeeded,  a  portion  of  which  was  used  lor 
silage. 

Reducing  the  estimated  yield  to  an  acreage  basisj  the  1907  crop 
may  be  expressed  as  follows: 


Winter  mulch,  6  to  10  inches. 

The  land  was  not  pastured  either  in  the  faU  of  1907  or  in  the  spring, 
as  is  commonly  done  in  Washmgton  County,  with  the  result  that  an 
early  spring  growth  was  secured.  On  May  6  the  crop  was  ready  for 
the  mower,  and  on  that  date  soiling  began.  The  cioyer  was  fed  to 


Aatatfe  yieldtfvetdi  hag  and dmser  under  vrigaUon. 


Toot. 

2.5 
12.5 
.5 
1.0 


V  etch  and  oat  hay . 
Green  clover  fodder 

Dry  clover  hay  

Clover  silage  
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tlie  milk  cows  and  the  hogs  as  it  came  from  the  Md,  two  or  three 
swaths  heing  cut  each  night  and  morning  for  this  purpose.  By  the 
time  the  whole  field  had  heen  cut  oyer  in  this  manner,  the  clover  on 
the  side  of  the  field  cut  first  was  ready  for  the  second  cutting.  The 
crop  was  soiled  in  this  way  from  May  6  to  October  10,  a  period  of  five 
months,  and  during  this  time  four  full  cuttings  in  the  blossom  were 
taken  from  the  tract.  During  the  first  and  second  cuttings  the  clover 
matured  faster  than  the  stock  could  consume  it  and  a  part  of  these 
cuttings  was  cured  for  hay. 

The  field  was  irrigated  from  a  gravity  ditch  out  of  the  mill  pond, 
the  same  as  in  1907.  .Water  was  first  applied  on  July  14,  the  water 
being  used  at  night  mostly,  when  the  mill  was  not  in  operation.  A 
second  irrigation  was  given  beginning  on  August  9  and  a  third  begin- 
ning September  1.  An  accurate  measurement  of  the  total  water 
applied  could  not  be  made,  owing  to  the  fluctuation  in  head  available, 
but  an  approximate  estimate  of  the  water  applied  would  place  the 
total  aiiioutit  lit  1  acre-foot  per  acre.  The  aggregate  time  required 
for  each  irrigation  did  not  exceed  three  days. 

Based  upon  actual  weight,  there  were  removed  from  the  8  acres 
during  the  five  montlis'  cropping  season  195  tons  of  green  clover 
fodder  and  7  J  tons  of  dry  clover  hay.  Reducing  the  green  clover  yiehl 
to  a  cured  hay  equivalent,  using  the  ratio  of  4  to  l,'^  the  total  yield 
of  the  tract  in  cured  clover  hay  may  be  stated  as  56.25  tons,  which  is 
a  yield  of  7.03  tons  per  acre.  To  emphasize  just  what  this  yield  means 
as  an  argument  in  favor  of  irrigation,  reference  will  be  made  to  the 
yields  secured  the  past  season  on  four  of  the  best  cared  for  clover  fields 
in  Washington  County.  The  yields  given  are  based  upon  statements 
made  by  the  owners. 

Adam  Bender. — Area  of  field,  7.5  acres.  Soil  well  fertilized  with 
manure.^  Yield,  first  crop,  3  tons  per  acre.  Yield,  second  crop,  2.5 
acres  gave  1  ton  of  liay  per  acre;  2.5  acres  cut  for  seed  that  yielded 
325  pounds  per  nrv<':  the  remaining  2.3  acres  were  pastnrerl. 

Herman  Kanina. — Area  of  field,  10  acres.  Yield,  first  crop,  3.6 
tons  per  acre.    No  second  crop  was  cut,  the  lield  bein<j:  pa.stured. 

Jacob  Milne. — Area  of  field,  OO  ucres.  ^  ield,  first  crop,  3.5  tons  per 
acre.    No  second  croj)  wus  cut,  field  being  pastured. 

F.  R.  Davis. — Area  of  li<'lil,  SO  acres.  Yield,  first  crop,  3  tons  per 
acre.  Second  crop  on  40  acres  was  cut  for  seed  that  yielded  200 
pounds  per  acre.  The  remaining  40  acres  yielded  no  crop,  field  being 
pastured. 

It  is  common  practice  in  raising  clover  to  delay  cutting  the  fii"st 
crop  until  after  July  4,  by  which  time  all  tlanijer  of  damage  from  rains 
is  usually  past.    Under  this  practice  it  is  impossible  to  secure  subse- 

« JohnKm,  How  Crops  Glow,  pp.  39,  40. 
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quent  crops,  owing  to  the  dry  season  coming  on  and  preventing  fur- 
ther growth.  Some  of  tho  more  successful  growers,  by  cuttino:  their 
fii-st  crop  bcf()rc  July  1,  arc  nble  to  tr^t  a  small  second  crop  for  seed, 
but  the  majority  usually  pasture  tht-ir  clover  fields  the  remainder  of 
the  season  after  the  erop  is  taken  off  and  make  no  ell'oit  to  }2:et  a 
further  ^riow  ih.  Under  existinir  conditions  the  three  best  months  in 
the  year — July,  August,  and  S  fttember — can  not  be  made  use  of  in 
the  production  of  hay,  for  the  lieids  lie  praclically  dormant  during 
this  period,  waiting  for  the  earl}''  fall  ruins  to  moisten  the  soil  mid 
revive  the  growth  of  plants.  All  through  the  diy  summer  mont  li-, 
when  the  clover  in  other  iields  stood  only  2  to  3  inches  high  and  was 
parcheti  and  brown,  the  irrigated  clover  on  the  Hajj^ley  farm  main- 
tained its  vigor  and  grew  rapidly,  piling  up  its  yield  until  at  the  end 
of  the  season  it  had  produced  more  clover  than  any  other  field  of 
twice  its  size  in  the  county  or  in  the  valley. 

Not  only  was  irrigation  responsible  for  this  greath'  increased 
yield  of  clover,  but  it  produced  also  (juite  as  important  a  result 
in  providing  green  fochler  throu<;lu>ut  the  dry  season  for  the  dairy 
herd  and  other  aninuds  on  the  farm.  With  the  exception  of  a  little 
chop  feed  given  the  dairy  herd,  this  8-acre  tract  produced  in  1908 
the  entire  food  supply  for  20  head  of  milch  cows,  60  head  of  hogs, 
and  2  horses  for  the  fiye-monih  period  from  May  6  to  October  10, 
and  in  addition  produced  7  tons  of  dr^^  hay. 

BXSUVSB  IK  1809. 

Heavy  and  well  distributed  local  showers  occurring  during  May, 
June,  and  during  the  first  week  in  July  postponed  the  regular 
droughty  period  until  well  along  in  July.  Aside  from  this,  normal 
conditicnis  prevailed.  The  crops  experimented  upon  were  corn, 
potatoes,  turnips,  and  clover. 

Com, — ^Five  and  one-half  acres  of  com  for  ensilage  were  planted 
May  20.  Poor  seed  had  been  secured^  so  that  the  stand  was  very 
uneven.  A  good  growth  was  secured,  nevertheless,  and  with  favor- 
able weather  during  May  and  June  a  fair  stand  of  com  was  obtained. 
The  crop  was  given  but  one  irrigation,  water  to  a  depth  of  4  inches 
being  applied  August  2  and  3.  Another  irrigation  could  have  been 
applied  with  benefit,  but  a  scarcity  of  labor  prevented. 

The  com  was  cut  and  put  into  the  silo  the  first  week  in  October. 
The  total  yield  of  green  fodder  was  693,000  pounds,  which  was 
equivalent  to  an  acreage  yield  of  12,600  pounds. 

Potatoes. — ^A  plat  containing  three-fourths  of  an  acre  was  planted 
to  Burbank  potatoes  on  May  12,  and  a  splendid  stand  secured. 
Potatoes  were  given  two  irrigations,  one  July  31,  when  the  tubers 
were  about  the  size  of  a  hen*s  egg,  and  another  on  August  16.  A 
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depth  of  6  inches  was  applied  the  first  irrigation,  and  a  depth  of  4 
inches  was  applied  at  the  second.  This  amount  of  water,  together 
with  the  rainfall  previously  received,  seemed  to  give  the  best 
results.  The  yield  from  0.75  acre  was  183  bushels  of  marketable 
tubers .  The  yield  per  acre  on  this  basis  was  244  bushels.  The  potato 
crop  in  other  parts  of  the  county  was  extremely  light,  the  tubers 
being  very  small,  with  only  a  small  percentage  of  good  marketable 
size  and  quality. 

Turnips. — ^No  returns  can  be  given  for  the  turnips,  as  they  are 
still  in  the  grom^f]  at  the  time  this  report  is  being  -^Titten,  it  being 
the  practice  to  feed  turnips  directly  from  the  field  throu^out  the 

winter. 

Clover. — The  experiment  on  the  8-acre  clover  tract  was  continued 
in  1909.  In  the  production  of  clover  where  irrigation  is  not  practiced 
it  is  practically  impossible  to  secure  payin^):  yields  after  the  second 

season  of  bearing.  Tlie  land  becomes  so  foul  vdih.  grass  and  weeds 
that  the  clover  is  crowded  out  and  reseeding  is  required.  This  was 
the  third  successful  bearing  season  for  the  8-acre  tract  in  question, 
and  the  results  secured,  although  tliev  were  not  what  they  might 
hnvv  been,  show  most  conclusively  the  benefit  to  be  derived  from 
irrigating  clover. 

the  Innd  was  not  pastured  in  the  fall  of  1908  or  the  following 
sj)riug,  an  early  growth  was  secured,  and  the  clover  was  ready  to 
cut  by  May  1.  Soiling  was  commenced  on  May  3,  and  two  complete 
cuttin*:s  in  tiie  blossom  were  Reeured  by  July  14.  One  irrigation 
was  applied  June  15,  when  tlie  lirst  crop  had  been  taken  off,  and 
another  should  have  been  applied  about  July  15,  when  the  second 
cutting  was  completed,  but  a  rainfall  of  2  iiiehes  on  July  4  and  5 
revived  the  crop  to  such  an  extent  that  it  was  tli()U<i:lit  the  second 
waterhig  eouM  be  disjiensed  with.  That  this  rainfall  was  <  [  lirely 
insuflicicnt  to  meet  the  needs  of  the  crop  was  later  demonstrated. 
Instead  of  growing  rapidly  after  the  second  cutting  wtis  taken  off, 
the  clover,  wliile  it  remnincd  i^een,  made  no  considerable  growth, 
and  as  a  result  the  tliird  crop  was  much  delayed.  Realizing  that  a 
thorough  wetting  was  necessary,  the  tract  was  irri<^ated  on  August  1. 
The  clover  at  once  began  lt»  juake  a  good  growth,  and  by  August  22 
was  ready  for  the  mower,  and  the  third  cutting  was  begun  and  con- 
tinued until  September  15. 

There  was  taken  from  the  8  acres  during  the  season  of  1909,  146 
tons  of  green  clover  foilder,  and  during  the  first  and  second  cuttings 
there  was  an  excess  that  the  dairy  herd  did  not  constmie,  that  was 
cured  for  hay,  the  weiglit  of  wliich  was  6  tons.  On  a  dry-hay  basis 
the  yield  of  the  tract  was,  therefore,  5.3  tons  per  acre,  which  was 
about  double  the  yield  secured  from  clover  fields  elsewhere  that 
were  not  irrigated. 
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The  yield  of  the. tract  for  the  season,  owing  to  the  delay  in  tlie 
third  cutting,  vrns  not  what  it  might  have  been  and  fell  considerably 
below  the  yieKl  of  1908.  It  was,  howeyer,  much  in  excees  of  other 
clover  fields  in  the  county,  and  as  it  was  the  third  season  in  bearing 
for  this  tract  the  results  secured  were  most  unusual. 

EXPERIMENTS  IN  COOPERATION  WITH  COCKE^INE  ANJ> 
HOWARD,  HEAR  ALBANY,  0££G. 

The  experiments  in  cooperation  with  Cockerline  and  Howard  were 
made  upon  a  70-aeie  tract  located  1  mile  south  of  Albany,  in  Linn 
County,  to  determine  the  value  of  both  irrigation  and  drainage  in 
bringing  back  to  a  state  of  productiveness  land  which  will  no  longer 
respond  readily  to  cultivation,  owing  to  the  poor  physical  and 
chemical  condition  of  the  soil  resulting  from  inadequate  drainage 
and  long-contuiued  shallow  cultivation. 

SOII.S. 

The  surface  soil,  which  varies  from  18  inches  to  2  feet  in  depth,  is 
a  heavy  clay  loam.  The  suhsoil  is  a  yellow  clay.  There  are  two 
depressions  on  the  tract  in  which  "white  land"  occurs.  This  white 
land,  so  called  because  of  its  color,  is  the  product  of  bad  drainage  and 
results  from  the  continued  leaching  of  gray  clay  loanis.  In  its  natu- 
ral condition  it  is  very  hard  to  cultivate  and  practically  valueless  as 
crop-producing  land.  Wlu  ii  j^roporly  underdrained,  however,  and 
given  good  cultivation,  it  has  been  found  to  take  on  a  darker  color 
and  become  more  loose  and  friable. 

BBAINAOE. 

Witli  a  view  to  determining  the  value  of  thorough  underdrainago 
on  this  class  of  soiLs,  a  tilc-draiiuige  system  was  installed  hy  this 
Of&ce  during  the  winter  of  1007  and  1908  to  relieve  the  soil  of  its 
excess  of  water  during  the  rainy  season.  By  thus  removing  the 
water  as  fast  as  it  falls  on  the  land,  water  logging  can  be  entirely  pre- 
vented and  the  soO  kept  in  good  condition  for  early  cultivation  in 
the  s])ruig.  The  drains  have  been  in  operation  hut  two  seasons  and 
their  full  etlef  t  ctm  not  yet  be  determined.  Their  behavior  thus  far, 
however,  indicates  that  they  are  serving  their  purpose  udiuirahly 
and  that  in  due  time  they  will  aid  materiall}'  in  bringing  back  to  a 
])roducing  contiition  land  which  heretofore  had  been  deteriorating 
steadily  with  each  season's  water  logging.  Two  thousand  feet  of  tile, 
varying  from  3  inches  to  10  inches  in  diameter,  were  laid  on  a  Uttle 
more  than  60  acres  at  a  cost  of  approximately  $20  per  acre. 
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CULTIVATION. 

In  the  spring  of  1908,  after  the  work  of  lajhig  tUe  had  been  finished, 
the  entire  area  provided  with  underdrainage  was  plowed  and  sub- 
soiled,  the  land  being  plowed  to  a  depth  of  8  inches  with  an  ordinary 
walking  plow  and  then  siibsoiled  an  additional  8  inclies  in  depth 
with  a  subsoUer.  This  deep  cultivation  has  destroyed  the  luM  vy 
plow  sole  that  existed  and  put  the  surface  soil  into  intimate  relation 
with  the  subsoil,  thereby  establishing  the  right  conditions  for  good 
drainage  and  proper  aeration  of  the  soil. 

IRBIOATION. 

Through  the  courtesy  of  the  Willamette  Water  Company,  it  is  pos- 
sible to  secure  water  for  irrigation  by  gravity  flow  from  their  power 
canal  which  flows  tlirough  the  property.  I.ittlo  opportunity  Juis  as 
yet  been  afforded  to  determine  the  value  of  in  i^Mtion  as  an  aid  to 
the  growth  of  forage  crops  during  the  dry  season  for  the  reiison  that 
none  of  the  forage  crops  planted  last  season  have  reached  a  stage 
where  water  can  be  applied  with  benefit.  Partial  experiment  the 
past  season  has  indicated  that  it  b  unwise  to  water  field  crops  on 
this  typo  of  soil  until  they  have  reached  a  stage  where  they  can 
shade  (lie  ground  and  prevent  baking  and  the  plants  are  vigorous 
enough  to  witlistand  such  baking  as  occurs.  The  value  of  irrigation 
on  cultivated  crops  was  demonstrated  satisfactorily. 

OBOP8. 

To  build  up  the  humus  in  the  soil  and  to  increase  the  nitrogen  con- 
tent, both  of  which  are  very  ch'ficient,  it  was  decided  that  as  rapidly 
as  possible  the  tract  should  be  put  into  leguminous  crops.  Seven- 
teen acres  on  the  best  naturally  drained  part  of  the  tract  was  planted 
two  years  ago  to  alsiko  clover.  It  had  so  nearly  run  out,  however, 
that  after  it  had  produced  a  crop  of  seed  in  1909  no  further  growth 
could  ho  sorurod  by  tlio  application  of  water. 

clover.  Twciil y-throo  ncrcs  wen*  ])lunto(!  to  ro(l  clover  in  the 
spring'  of  1909.  Tlic  subsoiling  and  pri'])aratioii  of  the  land  dchu'cd 
the  planting  until  June  1,  wli'u  li  was  so  late  in  tlit^  scjoon  that  no 
stand  was  secured,  ^fnst  of  the  seed  iviuaLned  in  the  tlrv  soil  dnr- 
ing  the  entire  season  withunt  germinating.  An  efTt)rt  was  made  to 
''irrigate  the  seed  up"  on  a  part  of  tlie  nrea,  but  witlioul  snccess. 
The  surface  soil  ran  together  an<l  baked  tind  stifle*!  the  growtii  of  tlie 
young  plants.  It  seems  almost  certain  that  oi\  land  of  tbis  rbnrac- 
ter  irrigation  will  be  r)f  benefit  only  after  the  cro])  is  in  <uun\  ^iowing 
eoiidition  and  isjible  to  withstand  the  baking  that  mii>t  nh\  ays  occur 
where  cultivation  ean  not  be  resorted  to  or  where  tlie  crop  is  not 
liigh  enough  to  shade  and  protect  the  soil  from  the  sun. 
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B9S8ULT8  IN  IMS. 

Field  peas, — Fourteen  acres  of  tlic  jjoorest  land  were  plante*!  to 
Blue  Piiissian  field  peas  for  ^reoii  inunuriiur  ]>uiposes.  Tlicsc  were 
planted  also,  but  a  good  stand  was  sccurtHi.  Owing  to  the  loca- 
tion of  llu'  s\i]>])ly  ditch,  only  4  ueres  of  this  areu  could  be  irrifrated. 
Water  was  ii])i)licd  August  3,  with  the  result  that  a  much  heavier 
«,'rowlh  was  secured  than  on  the  unirri<j:ate<l  area.  As  all  the  peas 
were  plowTd  innler  for  green  manure,  no  estimati^  of  the  yield  can 
Ix'  i^ivcii.  It  seems  safe,  however,  to  estimate  the  increase  in  green 
mutter  due  to  irri^'ation  at  75  per  cent.  The  peas  matured  on  both 
the  irrigated  and  unirrigated  areas  before  they  were  jjlowed  uu<Um-, 
and  with  the  aid  of  the  early  fall  rain.s  gave  a  second  crop,  which  grew 
well  up  to  the  last  of  the  yeai ,  \s  lien  vetch  was  seeded  with  the  peas 
for  the  coming  season's  growth. 

CuUivated  crops. — Eight  acres  were  prepared  for  furrow  and  cul- 
tivated crops,  corn,  beans,  pumpkins,  and  potatoes  being  planted. 
Like  the  crops  on  the  other  stations,  these  crops  were  hitid  low  by 
the  frosts  in  the  latter  ])art  of  September,  and  their  full  development 
cut  short.  Partial  yields,  liowever,  were  secured,  which  are  worthy 
of  consideration,  especially  when  it  is  lemembered  that  the  soil  upon 
which  they  were  produced  is  classed  as  worn-out." 

But  one  irrigation  was  given  the  cultivated  crops,  and  that  began 
on  July  30.  Approximately  6  inches  of  water  was  applied  in  this 
one  irrigation.  From  the  behavior  of  the  crops  hoth  before  and  after 
irrigation,  it  is  evident  that  the  water  should  have  been  applied  much 
earlier.  Crops  in  the  Willamette  Valley  do  not  show  the  eflfects  of 
drought  as  they  do  in  the  arid  sections,  and  it  is  voiy  difficult  to  de- 
termine just  when  water  should  be  applied. 

Cam. — A  plat  containing  2  acres  was  planted  to  field  com  on  June 
6.  Both  a  good  stand  and  a  good  growth  were  secured,  although  a 
better  growth  would  have  resulted  had  the  plat  been  irrigated  earlier, 
as  suggested  above.  Thorough  cultivation  was  given  both  before 
and  after  irrigation.  The  total*  yield  of  green  fodder  from  the  2 
acres  wan  34,000  pounds,  wliich  is  equivalent  to  17,000  pounds  per 
acre. 

Beans-  \  i)lat  of  1  aero  was  planted  to  small  white  navy  beans  on 
June  8.  Of  all  the  crops  j)lanted,  these  showed  themselves  by  vig- 
orous "zrowth  the  l)est  adapted  to  ]>resent  soil  conditions.  The  yield 
])ronuse(l  to  be  a  heavy  one,  all  pods  being  well  filled.  The  frosts 
killed  the  vines,  however,  before  tlu>  l)eans  had  an  opportunity  to 
ripen,  so  that  no  crop  was  secured.  The  beneficial  effect  of  irrigation 
on  the  beans  was  most  noticeable. 

Pumpk'iits. — One  acre  was  planted  to  pumpkins  on  June  8.  Tliese, 
like  all  other  crops,  were  caught  by  the  frost  when  only  about  60 
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per  cent  of  the  crop  hacl  matuied.  Twenty-five  loads,  aTeraging 
1,500  pounds  per  load,  were  taken  from  the  plat.  Five  loads,  not 
being  matured,  were  unsalable.  The  total  yield  from  the  1  acre 
was  37,500  pounds.   Mucli  more  than  this  could  have  been  secured 

had  the  immature  pumpkins  had  opportunity  to  ripen.  In  the  case 
of  this  crop  the  effect  of  the  one  irrigation  was  a1^()  vory  noticeable. 

Potatoes, — ^Two  plats  of  potatoes  were  planted  on  June  11.  One  of 
the  plats,  containing  1  acre,  wa.s  not  irrigated;  the  other,  containing 
2  acres,  was  irrigated  once  in  the  same  manner  as  tlie  crops  already 
discussed.  Frost  damu^'cd  these  also,  killing  the  vines  before  many 
of  the  tubers  Iiad  reached  their  full  ilevelopment.  From  the  1-acre 
unirrigated  plat,  68  bushels  of  marketable  tubers  were  dug,  wliile 
the  2-acre  irrigated  plat  produced  231  bushels  of  marketable  tubers. 
Not  only  did  the  irrigated  potatoes  show  this  increase  of  70  per  cent 
in  yield,  but  the  tubers  themselves  were  larger  and  of  a  better  quality 
than  those  from  the  unirrigated  plat. 

B8St7I.T8  IN  1009. 

The  failure  to  secure  a  stand  of  clover  in  1908  made  it  impossible 
to  make  any  experiments  with  the  irrigation  of  forage  crops  in  19()<J. 
The  experiments  of  1909  were  therefore  confined  to  irrigation  of  cul- 
tivated crops,  to  the  production  of  which  12  acres  were  devoted. 
The  crops  planted  were  corn,  beans,  pumpkins,  potatcx  s.  tmd  squash. 
Two  irrigations  were  applied  to  all  crops  except  the  l)eans,  which 
were  given  but  one,  the  experience  of  the  year  previous  showing  that 
if  this  crop  is  given  too  much  water  there  is  an  excessive  trrowth  of 
folin<xe  nnd  the  ripening  of  the  bean  is  dolnycMl  in  such  an  extent  lliat 
early  fall  frosts  are  apt  to  cause  daniajj:^  before  maturity.  Water 
to  a  depth  of  (j  inciu's  wiia  apj)li(Ml  n(  cadi  irrigation. 

Cnrn.  —X  j)lat  of  1  acre  was  j)lan({'d  to  corn  May  Ifi.  When  tlie 
cortj  was  about  4  inches  high  cutworms  destroyed  prnrticfllly  t!ie 
entire  stand.  A  rcplanling  was  also  destroyc(|  when  it  hail  reached 
about  the  same  stage,  so  that  no  crop  was  secured  and  no  results 
can  be  reporte<l  for  1909, 

Beans. — A  plat  of  2  a<  res  was  planted  to  wliite  navy  beans  on  May 
18.  Like  the  bea?is  ])lanted  the  j)revious  .season,  tlu'V  nuulc  a  splendid 
growth  and  showed  tlieir  adaptability  to  the  heavy  clay  soil.  They 
were  irrigated  once,  June  17,  6  inches  »>f  water  being  applic(L  The 
crop  matured  fairly  well  and  was  pulled  the  last  week  in  Sepiiunber, 
the  vines  being  piled  in  the  field  to  allow  further  ripening.  Heavy 
rains  just  at  that  tini*  ,  liowever,  damaged  all  the  beans  that  were  not 
fully  matured  and  the  yield  in  marketable  beans  was  materially 
decreased  as  a  consequence.  From  the  2  acres,  l,2oO  pounds  of 
marketable  beans  were  thrashed,  which,  although  not  a  heavy  yield, 
gave  a  good  return  from  land  in  such  poor  condition. 
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Pumpkins.—^yne  acre  was  planted  to  pumpkins  May  17.  Two 
irrigations  of  6  inches  each  were  applied  July  18  and  August  4.  A 
good  growth  and  a  good  yield  were  secured,  the  1-acre  plat  producing 
10  tons  of  marketable  pumpkins,  which  were  sold  to  daiiymen  for  one- 
half  cent  a  pound  in  the  field.  This  is  another  crop  that  seems  to 
do  yery  well  on  the  heavy  clay  soil  if  given  sufficient  moisture  during 
the  dry  season. 

Potatoes, — ^In  view  of  the  success  of  the  previous  season,  6  acres 
were  planted  to  potatoes.  These  were  given  two  irrigations,  also,  one 
of  6  inches  on  June  18  and  19  and  one  of  6  inches  on  August  5  and  6. 
The  6  acres  produced  1,014  bushels,  which  was  at  the  rate  of  159 
bushels  per  acre.  This  is  not  a  heavy  yield  for  potatoes,  of  course, 
but  when  the  condition  of  the  soil  is  taken  into  account  and  when 
it  is  also  considered  that  potatoes  as  a  general  crop  throughout  the 
valley  in  1 909  were  largely  a  failure,  the  yield  secured  may  be  taken 
6s  showing  the  value  of  irrigation  even  where  the  soil  is  not  exactly 
adapted  to  it. 

Squash. — The  plat  of  1.5  acres  of  squash  was  planted  May  16. 

Two  6-inch  irrigations  were  applied,  one  on  June  23  and  one  on 
August  7.  These  produced  even  better  than  the  pumpkins,  and  gave 
a  yield  of  12  tons  per  acre.  The  value  of  irrigaticm  on  this  crop  wn<i 
also  most  marked,  showing  that  wlicre  water  is  available  for 
irrigation  squash  cnii  he  employed  jjiodtably  in  a  scheme  of  cmp 
rotation  designed  to  bring  the  worn  land  back  to  its  original  con- 
dition. 

BXPEBIKEHTS  OV  THE  SOP  TABD  OF  OSWALD  WEST,  XEAX 

C0B7AIXI8,  OBEO. 

The  Willamette  Valley  produces  about  one  eighth  of  the  hop  crop 
of  the  world.  This  crop  is  therefore  one  of  the  important  products  of 
the  valley.  Production  is  confined  almost  entirely  to  the  bottom 
lands  aloug  the  river  and  to  sections  where  the  soil  is  naturally  moist. 

The  yard  upon  which  these  experiments  were  made  is  located  on 
Kiger's  Island,  3  miles  south  of  Corvallis.  The  soil  is  a  sedimentary 
deposit  of  fine  silt  underlaid  by  a  porous  gravelly  stratum  and  dries 
out  to  such  an  cxtciit  that  the  hops,  especially  those  on  tlic  hifiher 
elevations,  sullVr  from  lark  of  moisture.  The  rcjuipnicnt  for  the 
irrigation  of  the  >'ar«l  cotisisted  of  a  fi-hoi-sepowcr  p(ntahl('  criiiine 
and  a  l-incli  (■cntrifufrftl  pump.  Water  was  lifted  Jo  feet  and  dis- 
charLM'tl  into  a  llunic  SOO  ffM>t  lon£r,  wliidi  conveyed  it  to  the  yard. 
The  plant  was  installed  about  the  middle  of  July,  1907.  In  reporting 
the  experiment  Mr.  West  says: 

In  UK)6  tho  ynrd  produced,  without  irri^titidn,  alirnit  800  )«iiiri«1s  poracrc,  which  'la 
a  litflf^        rfian  .m  avmifre  yidd  fnr  yardn  in  the  Willftmt  tti'  N'allfy;  main-  yurdoon 
Uie  river  botionis  yield,  however,  u  ton  to  the  acre,  aud  even  more,    in  1907  lent*  than 
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one^faalf  of  my  25-acre  yard  vnm  irrigated  and  only  for  a  period  of  about  fifteen  days  in 
July  and  August.  The  yard  was  irrigated  from  the  Willamette  River  with  a  4-inch 

pump  and  a  6-hornepower  gasoline  engine.  About  160  gallons  of  distillaff  were  used 
f  >r  fut'l,  which  cost  1 1 .5  coiits  por  pallMn  One  man  waa  able  to  l(H>k  after  tin*  fnjsrinp 
and  pump  and  du  the  ditc  hing,  whit  h  wxj  done  with  a  plow.  The  yield  from  the  entire 
yard  averaged  1,150  poundH  per  acre,  which  would  mean  about  80  per  ceut  increaae^ 
as  the  crop  on  the  unirrigated  part  <^  the  yard  was  about  the  same  as  it  was  the  preced- 
ing  year,  except  that  portions  of  it  Tna>  have  derived  benefit  throu^  subitrigation, 
whirli  iiii'^ht  have  irnToawd  the  yield. 

Th<'  ri  .-'ults  have  hIu'w  n  lluit  irrifratioii  can  be  carried  on  succftisiuliy  in  the  Willa- 
meitf  \  ailey,  aud  on  j)lacc>s  i«ituatcd  t^imilar  to  mine  can  be  conducted  at  very  little 
cost;  also  that  the  yield  can  be  increased  at  least  from  75  per  cent  to  100  per  cent.  I 
hope  eventually  to  have  the  whole  place,  ISO  acres,  under  irrigation. 

The  experiments  were  continued  in  1908,  one-half  of  the  yard,  12^ 
acres,  being  Irrigated.  The  remaining  half  waa  not  watered,  because 
the  plant  did  not  have  sufficient  capacity  to  supply  the  entire  25 
acres.  Water  was  applied  Au<,'ust  1  to  10,  but  no  record  was  kept 
of  the  amount  applied.  When  the  crop  was  picked,  the  12|  acres  not 
irrigated  gave  a  yield  of  750  pounds  per  acre,  while  the  12^  acres  that 
were  irrigated  gave  a  yield  of  1,500  pounds  per  acre,  showing  an 
increase  in  yield  due  to  irrigation  of  100  per  cent. 

This  experiment  shows  that  irrigation  can  be  used  to  great  advan- 
tage in  the  production  of  hops,  especially  where  the  yard  is  located 
on  upland  or  on  porous  gravelly  bottom  land.  It  serves  not  only  as 
valuable  crop  insurance  during  seasons  of  scanty  rainfall,  but  greatly 
increases  the  normal  production. 

£ZF£SIM£STS  Off  THE  MARKET  GARDEN  OF  EOBEBT  OALLilTLYt 

ISnULBL  PHILOMATH,  OHEG. 

The  purpose  of  the  experiment  on  the  market  garden  of  Robert 
Gallatly,  near  Philomath,  was  to  determine  the  value  of  irrigation 
in  the  production  of  onions.  For  market  gardens  and  for  the  raising 
of  vegetables  in  general,  irrigation  is  without  doubt  of  great  value. 
This  has  abeady  been  demonstrated  in  the  market  gardens  through- 
out the  valley.  To  produce  the  first  crop  of  vegetables,  especially 
the  early-maturing  varieties,  irrigation  is  not  necessaiy  if  sufficient 
cultivation  is  given.  For  a  second  and  later  crop  of  vegetables,  how- 
ever, and  for  such  slow-^growing  crops  as  celery  and  cauliflower,  irri- 
gation eliminates  all  possibility  of  damage  from  drought  and  produces, 
even  in  average  seasons,  better  results  than  are  secured  by  dependence 
upon  natural  rainfall. 

Mr.  GaHatly  has  for  a  number  of  years  raised  vegetables  under  irri- 
gation. The  2-acre  tract  devoted  to  the  experiment  is  a  rich  creek- 
bottom  loam  which  absorbs  water  readily.  Water  is  obtained  from 
a  small  creek  by  gravity  flow  and  the  amount  applied  to  the  onions 
experimented  upon  was  measured  over  a  weir.   In  making  the  test 
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it  was  arranged  to  leave  a  part  of  the  onion  patch  unirrigated,  twenty- 
lour  rows,  each  60  feet  in  length,  being  set  apart  for  this  puq^ose. 
The  entire  patch  included  an  area  of  10,000  square  feet.  The  rows 
were  spaced  1  foot  apart  and  water  was  applied  to  each  row  from  a 
head  ditch.  The  crop  was  given  four  irrigations  during  the  season, 
water  being  applied  as  follows. 

iJcpth  o/  water  applied  to  oniom  at  Philomath,  Oreg. 

Fwl. 


Fiiwt  irrigittioti   0.  79 

Second  iiri^tion,  June  20-22   1. 23 

Third  irrij^ation,  July  I'-  73 

Fuurth  irrigation,  Jiily  23-26  76 


Total  lor  eeumn   3. 51 


In  irrigating,  much  more  water  was  applied  than  was  absorbed  bj 
the  soil,  the  excess  passing  off  to  other  parts  of  the  garden  and  also 
wasting  into  the  creek.  There  was  no  way  of  determining  the  amount 
of  this  excess,  but  it  is  safe  to  assume  that  three-fourths  of  the  amount 
appUed  passed  off  as  waste. 

The  24  rows  that  were  not  irrigated  showed  a  marked  contrast 
to  the  irrigated  rows  by  the  time  the  second  watering  was  given. 
These  rows  did  not  have  the  color  or  the  size  of  the  irrigated  rows 
and  clearly  showed  the  need  of  moisture.  It  was  not  possible  to  do 
away  enlircly  with  subirrigation  on  tlie  unirrif^ated  rows,  but  the 
(liffciTiK  0  in  yield  between  the  irrigal^  1  and  unirrij2;ated  onions  very 
clearly  indicated  the  value  of  irrigation  when  the  moisture  in  the  soil 
is  deficient.  When  the  onions  were  harvested,  24  representative 
rows  were  selected  from  the  irrigated  area  for  comparison  with  the  24 
unirrigatod  rows. 

The  results  were  as  follows: 

YUld  of  irnifiited  and  unirrigated  oniona.  Philomath,  Oreg. 


Pounds. 

Yield  from  24  irrigated  rowa  850 

Yield  from  24  unirrigated  rowa  •  350 

Increaae  500 

On  an  acreage  basis,  the  yield  was  as  follows: 

Pounds. 

Yield  jHT  atTf,  irrigatctl   25,  700 

Yield  jHT  acre,  tmirrigatctl   10,587 

Incrcat^e   15,113 


Not  only  was  tlu  n^  {hl>  increase  in  yield,  but  there  was  a  marked 
difference  in  both  size  and  quality  in  fnvor  of  the  irrigated  onions. 
The  patch,  less  than  one>fourth  acre,  yielded  150  bushels  of  onions. 
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SUXMAKT. 

The  results  of  i\w  several  experiments  of  the  post  three  seasons  are 
brought  together  in  the  following  suininarv.  It  has  not  been  possible 
in  all  cases  to  compare  the  yields  of  the  irrigated  areas  with  those  of 
the  unirrigated  areas.  In  a  number  of  cases,  however,  such  a 
comparison  is  possible,  and  ill  these  the  ellcct  of  irrjgaliou  is  strikingly 
brought  out. 

Summary  of  ruuUi  from  irrigalion  experimmi*  in  WiUamau  VaUey,  1907-/909. 


Bxparitnviktal  tnct. 


8iai«  exi^artniMit  BtatJon  

Do  

Do  

Do  ;  

Bagleyfann  

Do  

Cockerlineaini  Howanl  farm. 
State  experiment  station. . . . 

Do  

Do..  

Ilak'li'V  (  iriii   ...    . . 

Coikfrliue and  Howanl  farm. 

Do  

State  expel Imeul  ^tuiton  

Hanley  farm  

c;  el  lath'  farm  

Coc'Icerliiii'  :iiid  Howard  farm. 

Do  

Do  

Do  

West  hop  yard  

Do  

BLnte  experimoat  Stat  ion  

fiaglcy  (arm  

Do  

Bo  

Do  


Crop. 


19(17 

im 

1908 
1909 
190H 
1907 
1908 
1909 
1909 
190H 
1909 
1908 
190S 
1907 
I'tOM 
1909 
1909 
1909 
1907 
1908 
190S 
1907 
1008 
1909 
1900 


Corn  (  ■.■rn-ti  finhlt'r)  poOOd-s.. 

Com  ( i:riH'ii  finidcr)  .do.... 

t'urii  (  cn-i'ii  fijiliK'r).,,,,.,..do  

Corn  (sweet  corn)  do.... 

Com  (greed  fodder)  do. . . . 

Com.  do  

Corn  do  

I'tiiiito.-;.  ......bushels. . 

riitiitoi-  do  

|NjMf<M's  do  

I'otiUoi"-   do  

l'ol.aiois  do  

I'otuloes  do  

lieets  (red)  i>ound.s. . 

Ile»^t-H  ( munjjeis)  do  

Onion.s  do  

i'umpldn!'  do  

T'umpl<ins  do  

Squash  do  

Hoann  (small  white  uavy).  .do  

Hops  do  

Hops  do  

Ked  clover  hay  tons. . 

Red  clover  hay  do. . . . 

Red  t^ver  ha  v   .do. . . . 

Red  elover  hay  do. . . . 

Kole  do.... 


YMd. 


Unirrl- 


I'er  aere. 
5,647 
7,2M) 
11.125 
7,000 


IjO 


2.7i7 

i(>,5wV 


790 
&.07 

ca.00 

«2.W 


I  Irrigated. 


PrT  acre. 
9,  tiOC 
A  9, 540 
14,153 
13,750 
a  18.0(10 
12.(100 
a  17,000 
T25 
a  84)  I 
215 
244  I 
o  115  I 
KiU  : 
4.*»< 
24,000 
25.7()() 
"37,500  : 
20.000 
24,000 

tas 

1,130 
1,500 

4.70 
7.03 

&ao 
ao 


71 
32 
36 
96 


39 
43 


70 


58 


143 


80 
100 
27 
St 

m 

112 


n  Datnajred  bv  frost . 

t  Water  not  applied  early  enough,  owing  to  breakdowii  of  pumping  plant. 
'  YJeM  of  wpiejePUtiTO  nelgbbormg  fleids. 

COHCLUSIOJIS. 

The  itiTestigations  and  experiments  that  hare  been  made  have 
brought  out  certain  facts  and  warrant  certain  conclusions,  as  follows: 

IB&IOATION  NSGSSSA&Y. 

The  experiments  made,  though  incomplete  in  many  resj)ects,  have 
shown  conclusively  that  great  benefit  is  to  be  derived  from  summer 
irrigation  in  the  Willamette  Valley;  that  through  it  crops  may  take 
advantage  of  the  best  growing  months  of  the  year,  thereby  giving 
not  only  a  more  assured  return  but  a  greatly  increased  yield;  that 
without  irrigation  crops  must  depend  upon  the  natural  rainfall, 
which  is  uncertain,  and  at  the  best  is  insufficient  in  amount  to  maintain 
proper  soil-moisture  conditions. 
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ALL  CHOPS  BENEFITED  BY  IBRIOATION. 

The  benefits  of  irrigation  seem  to  be  confineci  to  no  one  crop. 
All  crops  experimented  upon — com,  potatoes,  beets,  clover,  alfalfa, 
kale,  beans,  onions,  hops,  pumpkins,  and  squash — show  a  decided 
increase  in  yield,  also  improvement  in  quality  when  irrifjated.  The 
smallest  increase  secured  from  any  one  crop  was  over  30  per  cent, 
and  in  this  case  the  crop  was  damafxcd  by  frost  before  maturity. 
The  larjjest  increase  was  nctirly  ISO  per  cent,  lii  frenoral,  it  sopm< 
safe  to  say  that  the  intelligent  api)li(ati()n  of  wator  to  crops  will 
easily  iiiriTMse  yii'lds  from  75  to  150  jxt  cent.  In  other  words, 
inij^atiou  properly  applied  will  double  the  output  of  fanning  oper- 
ations. 

ntRXOATION  OP  CB.OPS. 

The  growing  importance  of  the  dairy  industry  in  the  Willamette 
Valley  is  fast  bringing  the  production  of  forage  crops  to  be  one  of 
the  most  important  phases  of  farm  practice.  The  climatic  con- 
ditions during  the  growing  period  of  these  crops  are  such  as  to  make 
the  fullest  development  difficult.  Owing  to  the  mild,  mobt  spring, 
most  hay  crops,  if  permitted  to  grow,  are  ready  for  cutting  toward 
the  first  of  June,  but  as  a  rule  a  rainy  period  may  be  expected  about 
that  time,  and  unless  the  time  of  curing  be  delayed  the  hay  crop 
is  very  a[)t  to  be  damaged  while  curing.  To  prevent  this  and  to 
delay  the  haying  season  until  more  settled  weather  can  be  counted 
upon,  ihv  practice  of  pasturing  the  crop  in  its  early  stages  of  growth, 
in  March,  April,  and  May,  has  Ijecome  quite  common.  By  so  doing, 
however,  the  growth  of  a  possible  second  crop  is  delayed  and  the  dry 
summer  period  comes  on  before  the  plants  can  make  much  headway 
toward  a  second  crop.  As  a  result,  only  one  good  crop  of  hay  is 
siH  ured,  with  possibly  one  light  crop  following,  which  is  either  cut 
for  hay  or  allowed  to  produce  seed. 

Another  eil'ect  of  the  dry  summer  season  is  to  deprive  the  dairy 
herd  of  green  food  during  the  very  months  of  the  year  when  it  should 
U"  the  most  abundant.  Through  the  balnnre  of  the  year,  by  judicious 
selection  of  soilinrr  crops,  dairy  cows  can  be  provided  with  green  food. 
In  tlie  summer  time  wiien  the  j)aslurcs  arc  all  dried  up  they  must 
subsist  on  dry  liay  and  silage.  One  of  the  greatest  IxMiofits  to  be 
derived  from  irrigation  will  therefore  be  in  tiie  production  of  forage 
crops. 

The  Tlillshoro  experiments  have  shown  conclusively  that  in  the 
case  of  red  <  htver  the  yiehl  can  easily  he  incn^ased  100  per  cent, 
and  not  only  is  it  thus  j)()ssihle  to  increase  the  productiveness  of  the 
land,  bnt  the  dairy  herd  can  l)e  i)rovided  with  green  fodder  throncduuit 
the  (Ivy  >umtuer  by  soihug  tlie  crop,  thus  solving  one  of  the  motil 
serious  proiilems  conlrouting  the  dairymen  at  the  pre^nt  time. 
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ntBIOATION  OF  POTATOB8. 

The  benefit  of  irrigation  to  potatot-s  socms  to  bo  quite  \v«'ll  dcinon- 
strateti.  A  (juestion  yet  to  l>e  solved  in  connertiou  with  l;ite-])lnnte(l 
potatoes  is  whether  it  is  best  to  irii;^Mte  before  ])bintin^  or  after. 
The  potatoes  raised  thus  far  which  lunr  ix*eii  irriirated  after  j)hintinj( 
have  shown  a  slitj^ht  tendency  to  l>i  ii)ugli  couted  and  subject  to 
second  growlli  uidess  the  water  i-^  applied  at  tlie  right  time.  As 
all  the  potattws  raised  were  j)roduced  on  rather  heavy  land,  it  is 
thoiiulit  this  trouble  may  be  due  to  the  lieavy  soils  runnini?  to^^eiher 
and  hiudt'rintj  the  proper  development  of  the  tuber.  One  experiment 
was  tried  in  11)08  in  whicli  the  soil  was  irrigated,  then  plowed  and 
seeded,  and  no  more  water  given  to  the  crop.  The  crop  was  planted 
the  second  week  in  duly.  The  tubers  showed  neither  of  the  troubles 
nKMitioned,  and  [iromised  a  heavy  yiehl  uj)  to  the  time  the  frost 
killed  the  vines  and  stopped  their  growth.  Just  what  is  the  best 
method  of  irrigating  late  planted  potatoes  remains  for  future  in- 
vestigation. 

IBBIOATXON  OP  OOBN. 

Irrigation  almost  doubles  the  yi(dd  of  corn  fodder.  Th«^  jiro- 
duction  of  corn  fodder,  however,  is  not  an  important  item,  since 
there  are  other  and  better  forage  croj)s  that  can  b«»  rMi-^ed.  "Wliat 
is  TH'cded  is  a  variety  of  corn  that  can  be  ri{)enetl  succo^fully  under 
\\  illamette  A'alley  conditions,  the  grain  to  be  used  for  finishing  pur- 
poses in  connection  with  the  production  of  hogs  ami  Ix'cf.  The 
State  ExperinKMit  Station  is  now  breeding  up  such  a  strain  of  corn, 
and  if  these  etfurts  are  successful  an  important  j)robIem  connected 
with  stock  feeding  will  Iiave  been  solved.  The  value  of  irrigation 
in  the  production  of  ripe  corn  remains  to  be  determined. 

m&XQATXOK  OF  BOOT  0EOP8. 

Root  crops  can  be  immensely  benefited  by  irrigation,  and  as  these 
will  form  an  important  part  of  the  production  and  feeding  ration  on 
the  diyersified  farm  the  value  of  irrigation  in  their  production  can 
be  readily  appreciated. 

D££P  PLOWINa  Aim  BUBBOUJXa, 

There  can  be  no  (question  as  to  the  benefit  of  deep  plowing  and 
subsoiling,  especially  on  land  that  has  been  cropped  to  grain  for  any 
length  of  time.  Wherever  a  heavy  resistant  phnv  sole  exists  sub- 
SoiUng  should  be  resorted  to  in  order  to  put  the  soil  in  shape  for  good 
cultivation.  So  long  as  the  surface  soil  remains  isolated  from  the 
subsoil  by  such  an  impervious  barrier  the  producing  power  of  the  soil 
will  be  limited.  Such  a  loosening  of  the  soil  is  absolutely  essential 
where  irrigation  i<  to  be  em})loyed,  in  order  that  the  water  applied 
may  percolate  properly  into  the  subsoil. 


Digitizeu  Ly  ^oogle 


62 


SFFBOT  OF  WATE&  ON  SOILS. 

There  seems  to  be  a  fear  on  tho  part  of  some  that  irrigation  will 
have  a  damagiiig  effect  on  the  soil.  Their  contention  is  thai  inas- 
much as  the  soil  is  saturated  during  a  large  part  of  the  yoar  from  tha 
heavy  rains  the  tendency  to  saturate  them  during  the  summer  under 
irrigation  will  give  them  no  chance  to  ''dry  out"  during  the  simimer 
season  and  they  will  become  "sour"  and  lifeless.  This  idea  is 
founded  on  a  misconception  of  w  hat  irrigation  really  means.  Land 
that  is  intelligently  irrigated  is  not  saturated.  But  on  the  other 
hand,  just  enough  water  is  applied  to  maintaui  the  proper  moisture 
conditions.  Where  mch.  a  practice  is  followed  no  harm  can  possibly 
be  done  to  the  soil,  for  with  proper  drainage  the  aeration  of  the  soil  is 
in  no  waj''  intcrforod  with,  and  so  long  as  this  condition  is  maintained 
the  soil  will  not  l)ocome  "sour"  or  lifeless.  It  is  admitted  that  much 
damajje  vim  he  done  through  ignorance  or  carelessness  on  the  part  of 
an  irri'jntor  or  wiiere  poor  drainaj^e  conditions  exist,  but  with  careful 
haudhug  o£  the  water  no  harmful  results  need  ensue. 

BFFBOT  OF  XBBIOATION  ON  OBOPB. 

Murli  the  same  can  bo  said  of  the  effect  of  irrigation  on  crops  as  has 
just  been  said  of  its  effect  nn  flie  soil.  Too  much  water  will  dunia«:::p 
the  erop  ;  this  is  especially  true  of  fruits.  Careful  experiment,  backed 
up  by  the  opinions  of  tlio^e  who  have  had  much  experiencx?  in  irri- 
gation, proves  the  luiiacy  of  the  contention  that  crops  raiset?  with 
irrigation  are  inferior  to  those  raised  without  it.  As  in  all  otln  i  farm- 
ing operations,  mncli  depends  upon  the  irri|^ator  himself,  if  lie  is 
careful  and  paiii^t jikin^  in  his  work  and  is  t'^uided  hy  a  careful  study 
of  the  conditions  tiiat  prevail,  the  resull-  lie  will  accom])iisl[  will 
demonstrate  to  hini  that  irrigation  is  but  a  means  of  improving  nat  urui 
ctuidiiions  and  that  where  int<'lligea<e  and  care  are  used  no  iiarmful 
effects  will  result  to  either  soil  or  crop. 

VHBN  WATBB  SHOUU)  BB  APPIJBD. 

Croj)s  in  the  Willamciie  \'ulley  do  not  show  the  effects  of  drought, 
as  tlvey  do  in  the  arid  regions  where  the  evaporalit)n  is  excessive,  and 
it  is  a  difficult  thing  to  determine  just  when  water  should  bo  applied 
to  produce  the  best  results.  With  the  atmosphere  never  excessively 
dry,  enough  moisture,  especially  in  the  form  of  dew,  seems  to  be 
present  to  prevent  crops  wilting  or  turning  color,  and  instead  of 
showing  plainly  the  need  of  moisture,  as  they  do  in  dry  climates,  their 
growth  seems  to  be  simply  suspended  until  the  soil  receives  water 
from  some  source.  Under  such  circumstances,  the  needs  of  the  plant 
must  be  anticipated  in  the  matter  of  irrigatmg  it  and  the  condition  of 
the  soil  should  be  taken  as  a  guide  rather  than  the  condition  of  the 
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plant.  The  effect  of  delaying  irrigation  was  well  illustrated  by  the 
behavior  of  the  Bagley  clover  tract  in  1909.  It  was  thought  that  the 
heavy  rainfall  early  in  July  would  make  a  second  irrigation  unnecee- 
sary  at  that  time.  No  water  was  applied,  and  as  a  result  the  clover 
practicaUy  stood  still  in  its  growth,  the  rainfall  received  simply 
offsetting  the  evaporation.  The  crop  remained  green,  but  made  no 
growth  until  water  was  applied. 

In  general,  it  seems  that  irrigation  should  begin  in  average  years 
not  later  than  July  1  and  regular  applications  should  be  made  through- 
out the  dry  period  without  reference  to  showers,  which  seldom  prove 
to  be  of  material  benefit.  Cultivated  crops,  it  seems,  should  have  not 
less  than  two  irrigations,  while  hay  crops  wiU  require  more. 

AMOUNT  OF  WATER  REQUIRED. 

It  has  been  impossible  to  determme  with  any  finality  the  exact 
amount  of  water  that  should  be  applied.  Measurements  that  have 
been  made  indicate  that  the  average  duty  of  water  for  all  farm  crops 
wiU  approximate  1  acre-foot  per  acre  on  the  field,  the  water  being  ap- 
plied in  two  or  three  irrigations  of  4  to  6  inches  each.  This,  of  course, 
would  be  the  duty  of  water  on  the  field,  losses  in  transit  from  the 
source  of  supply  not  being  taken  into  account. 

IBBiaATION  OF  FRUIT. 

Xo  experiments  have  been  made  to  determine  the  value  of  irriga- 
gation  in  fruit  ctilture  in  the  Willamette  Valley,  because  it  has  been 
impossible  to  secure  a  tract  in  bearing  fruit  conveniently  located  with 
respect  to  a  suitable  water  supply  on  which,  the  use  of  water  in  irri- 
gation might  be  tried.  With  the  scarcity  of  rainfall,  however,  it 
seems  not  unreasonable  to  expect  that  even  the  orchard  and  beny 
patch  will  benefit  greatly  under  irrigation  except  in  cases  where  they 
are  already  located  so  as  to  be  provided  with  natural  subirrigation. 
The  value  of  irrigation  has  alreaidy  been  demonstrated  beyond  c(ues- 
tion  in  the  orchards  of  the  Rogue  River  Valley,  for  the  orchards  there 
that  are  producing  the  heaviest  and  yielding  the  largest  profit  s  are 
irrigated,  almost  without  exception.  The  belief  that  orchards  in 
general  will  be  benefited  by  intelligent  irrigation  seems  to  be  well 
founded. 

FEASIBILITT  OF  lE&IQATIOK  IH  WESTEBN  OBEOOIT. 

With  the  need  of  irrigation  in  western  Oregon  during  the  diy 
summer  months  conclusively  proven,  and  with  the  great  value  of 
irrigation  as  determined  by  actual  experiment  fully  demonstrated, 
the  question  arising  next  is  the  feasibility  and  practicability  of  irri- 
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gation  development  OH  an  extended  scale.  Analyzing  first  the  water 
supply  of  the  region,  a  complete  network  of  streams  is  found  making 
its  way  into  the  valleys  from  both  tin  (  i-rades  on  the  east  and 
from  the  Coast  Range  on  the  west.  The  Willamette  and  its  tribu- 
taries, the  Umpqua  and  its  tributaries,  and  the  Rogue  RiTer  and  its 
tributaries  discharge  enough  water  annually  to  cover  the  arable  land 
in  their  respective  valleys  many  feet  in  depth.  It  is  a  fact,  of  course, 
that  iiiu<-h  of  this  water  comes  at  a  season  when  it  can  not  be  made 
use  of  and  that  during  the  summer  months  when  the  greatest  demand 
will  occur  the  stream  flow  is  at  its  lowest  stage.  Many  of  tlie  .streams, 
however,  have  a  strong  summer  flow  and  this  flow,  where  existing 
rights  do  not  interfere,  is  available  for  direct  diversion.  Where 
existin*;  rights  do  interfere  or  where  the  summer  flow  is  inadequate, 
stoijifie  in  the  mujoiity  of  cases  can  l)e  easily  and  cheaply  provided. 
There  are  many  natural  stoinge  sites  in  both  ranges  of  mountains 
that  are  capable  of  economical  (levelo])nient,  and  already  some  of 
the  more  favorable  ones  are  being  developed  airainst  tiie  time  when 
reliance  will  be  placed  upon  them  to  supplenipiu  the  n<)rmal  flow  of 
the  streams  in  the  suniiner  time.  Fish  Lake  and  Four  Mile  Lake 
in  the  I\o<::ue  Kiver  basin,  for  instance,  are  now  being  developed  as 
natural  storage  resei*voirs  to  \w  used  in  connection  with  the  Rogue 
River  Reservoir,  Irrigation,  and  Power  Company's  projoct  that  is 
being  constructed  to  supply  the  upper  Rogue  River  Valley  with 
irri]?atioii  water.  The  cond)ined  storage  capacity  of  these  two  lakes 
is  ^J.jyOUtJ  acre-feet.  Another  natural  lake  that  is  being  develf>pc<l  as 
a  storage  reservoir  is  WaKlo  Lake,  on  the  beadwatei's  of  the  Willanielte 
River.  The  storage  capacity  of  this  lake  when  fully  developed  will 
approximate  150,000  acre-feet.  Many  other  smaller  lakes  in  the 
several  drainage  l)a.sins  can  be  utilized  at  small  expense  and  also 
many  natural  reservoir  sites  can  be  developed  by  the  construction 
of  dams,  all  of  wliich  can  be  made  to  supplement  the  nonnal  summer 
flow  of  the  streams.  With  such  a  condition  existing  in  the  matter 
of  a  water  supply  it  can  be  safely  said  that  water  in  abundance  is 
available  for  the  most  extensive  irrigation  development. 

The  problem  of  bringing  the  water  onto  large  tracts  of  land  is  con^ 
paratively  a  simple  one  in  most  cases,  the  general  topography  of  the 
region  being  such  as  to  eliminate  long  and  expensive  diversion  canals. 
Especially  is  this  the  case  in  the  Willamette  Valley,  where  practi- 
cally all  of  the  streams  emerge  from  the  mountains  on  a  heavy  grade 
and  where  the  land  to  be  irrigated  is  extremely  smooth,  with  Ught 
grades.  In  this  valley  alone  many  projects  are  capable  of  develop, 
ment  where  the  acreage  that  can  be  controlled  varies  from  5,000 
acres  to  50,000  acres  and  where  the  actual  cost  of  putting  the  water 
on  the  land  will  vaiy  from  $10  to  $30  per  acre,  which  is  a  low  acreage 
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coet  in  comparison  with  that  required  in  many  other  sections  where 
projects  have  been  and  are  now  being  successfully  built.  Speaking 
generally,  it  may  be  said  that  canal  construction  in  the  region  studied 
will  be  no  more  expensiye  and  inyolve  no  more  difficulties  than  in 
other  irrigated  sections  of  the  West;  and  that  in  particular  cases, 
especiallj  in  the  Willamette  Yalley,  projects  of  5,000  to  25,000  acres 
are  so  f  airorably  located  that  the  cost  of  their  complete  development 
will  not  exceed  112  or  $15  per  acre. 

As  to  the  ultimate  effect  of  irrigation  on  the  various  types  of  soils 
it  can  be  positively  asserted  that  with  the  possible  exception  of  the 
"white  lands"  of  the  Willamette  VaUey  there  is  not  a  single  type  of 
soil  from  the  extremely  porous  gravelly  soils  to  the  fine  textured  aUu* 
vial  bottom  lands  that  will  not  be  greatly  benefited  by  cultivation 
under  irrigation.  In  the  case  of  the  "white  land "  irrigation  will  not 
injure  it^  but  in  its  present  run-down  condition  irrigation  can  be  used 
but  to  slight  advantage  until  such  time  as  it  has  been  brought  back 
to  a  fair  physical  and  chemical  condition  by  intelligent  crop  rotation, 
fertilisation,  and  undordrainage.  It  is  tlu>  erroneous  impression  of 
a  few  that  irrigation  will  sour  the  soil;  that,  is,  water-log  it  to  sucli  an 
extent  as  to  prevent  complete  aeration  and  cause  it  to  become  life- 
less and  inert.  It  is  contended  that  the  soil  is  so  thoroughly  saturated 
by  the  heavy  rainfall  during  tlie  winter  that  the  dry  summer  period 
is  necessary  to  drain  the  soil  and  dry  it  out  thoroughly  before  the  next 
rainy  season  com^  on,  and  that  if  the  soil  is  irrigated  during  the  diy 
summer  it  will  have  no  opportunity  to  "diy  out"  and  will  '^sour." 
Those  who  reach  such  a  conclusion  overlook  the  fact  that  these 
same  soils  havo  for  hundreds  of  years  assimilatod  \\'ith  no  ill  effect  a 
rainfall  of  from  30  to  40  inches  each  year  and  in  doing  so  have  devel- 
oped a  natural  system  of  surface  drainage  and  iiiidcnlrMinnge  that  is 
entirely  eapable  of  disposing  of  the  small  amount  of  extra  water 
that  will  he  applied  in  irrigation.  Tliey  fail  also  to  comprehend  tiie 
real  ])ur{)ose  or  method  of  irrigating  the  soil,  for  it  is  not  the  purpose 
to  saturate  or  water-log  the  soil,  V)ut  simi)ly  to  maintain  the  moisttne 
eonditioiis  iiecessnry  for  good  crop  growtfi  during  the  time  when  the 
soils  would  otherwis^^  hv  too  dry.  Sueii  a  use  of  water  on  any  soil 
can  result  only  in  benefit  and  no  damage  need  be  feared. 

With  an  abundant  water  supph''  assured,  with  the  general  to]K)g- 
raphy  of  the  region  such  as  to  especially  favor  theche!i]>  nnd  e<  onom- 
ical  delivery  of  the  water  on  the  land,  and  with  the  suiis  theniselves 
adapted  to  irrigation,  no  reason  is  apparent  why  irrigation  develop- 
ment is  not  feasible  and  practicable. 
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THE  FABT  IREIGATIOIT  WILL  PLAY  IN  THE  A&BICUITUBAI. 
DEVELOPMENT  OF  WSSTESE  OEEGOE. 

As  the  result  of  a  widcvspread  cauipaign  of  education  and  adver- 
tisement, wrst(»rn  Oreguii  is  experiencing  to-day  one  of  the  *rrcatest 
eras  of  gn»wili  and  tievelopment  it  has  ever  known.  From  ail  over 
the  Union  men  are  coming  to  this  region  to  locate  and  invest  their 
capital.  AJong  commercial  an<l  iiuhiFstrial  lines  the  development  Is 
very  great  indeed.  Along  agriculiui  ;tl  lines  there  is  much  investment 
and  speculation,  but  on  tiie  whole,  little  real  development  is  taking 
place  outside  of  a  very  few  especially  favored  localities.  This  back- 
wardness in  the  actual  development  of  the  agricultural  industry  con- 
stitutes one  of  the  most  serious  economic  problems  confronting 
western  Oregon.  This  region  is  essentially  and  preeminently  an  agri- 
cultural one,  and  the  chief  supporting  industry  will  always  be  agricul* 
ture;  yet  substantial  development  along  this  line  is  falling  far  behind 
the  development  along  commercial  and  industrial  lines,  and  as  a  re- 
sult an  abnormal  condition  is  rapidly  being  created.  The  cities  and 
towns  are  growing  rapidly,  their  population  is  increasing,  but  the 
farming  industry  that  is  to  support  this  growth  of  the  cities  and  towns 
is  making  slow  progress.  Outside  of  the  favored  districts  that  are 
progressing,  the  general  farming  area  is  clinging  to  the  same  methods 
and  securing  the  same  results  that  obtained  fifteen  and  twenty  years 
ago.  In  the  heart  of  the  large  farming  area,  the  large  320  and  640 
acre  farm  is  the  rule,  and  the  raising  of  grain  crops  that  do  not  yield 
2  per  cent  net  return  on  the  assessed  valuation  of  the  land  is  tena- 
ciously adhered  to.  Land  values  are  rising,  it  is  true,  but  in  the  main 
this  increase  is  a  sympathetic  and  speculative  one  and  is  not  based  on 
the  increased  productiveness  of  the  farm.  That  conditions  are  ab- 
normal is  proven  forcibly  by  the  fact  that  although  it  is  essentially  an 
agricultural  region,  the  farm  products  of  western  Oregon,  despite  the 
high  prices  prevailing,  fail  absolutely  to  supply  even  the  local  demand. 
The  valleys  of  western  Oregon  each  year  actually  import  from  eastern 
States  and  from  other  outside  sections,  hundrecls  of  thousands  of  dol- 
lars worth  of  ham,  bacon,  lard,  butter,  canned  goods,  eggs,  and  even 
hay  and  grain — ^products  that  should  be  grovoi  in  such  abundance  as 
not  only  to  meet  the  local  demand,  but  to  supply  an  extensive  export 
trade  that  waits  only  to  be  developed.  Wit  h  such  vom  1  it  ions  existing, 
it  can  readily  be  seen  tliat  normal  and  substantial  development  can 
not  take  place  until  such  time  as  the  agricultural  industry  receives  an 
impetus  that  will  enable  it  to  keep  pace  with  the  development  along 
other  lines. 

The  reasons  for  this  state  of  affairs  are  not  difficult  to  locate.  One 
of  the  principal  reasons  for  the  prevailin<:  ronditit)!!  is  that  the  de- 
structive cultural  methods  that  have  been  followed  for  half  a  centuiy 
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hftTe  so  affeeted  the  producing  power  of  the  soils  that  they  can  no 
longer  be  farmed  with  profit  in  the  old  numner  even  though  earnest 
and  consistent  effort  be  put  forth  by  the  farmer.  The  soils  vril]  not 
respond  as  thej  once  did  nor  can  they  be  made  to  produce  as  they 
should  until  radical  changes  in  methods  are  adopted.  Another  reason 
is  that  prevailing  farming  practice  is  in  a  rut.  In  the  majority  of 
cases,  not  only  the  farm  lands  but  the  farming  methods  have  come 
down  to  the  present  owners  as  a  heritage  and  the  younger  generation 
simply  follow  in  the  steps  of  the  older  generation  which  founded  the 
industry,  rather  than  change  to  the  new  methods  that  are  absolutely- 
demanded  by  the  radical  change  in  conditions  that  has  taken  place. 
They  adopt  improvements  and  innoyations  slowly,  and  cling  to  the 
methods  of  twenty  years  ago  that  no  longer  produce  remunerative 
results.  For  this  condition  the  farmers  themselves  are  largely  respon- 
sible. The  most  important  reason  of  all,  however,  why  development 
should  be  so  slow  is  that  in  this  necessaiy  change  from  the  old  one- 
crop  method  to  the  intensified  and  diversified  method  of  constructive 
farming,  adverse  climatic  conditions  are  encountered  that  affect  most 
seriously  the  results  that  should  be  secured  under  the  new  order  of 
things.  In  the  production  of  wheat,  the  dry  weather  in  summer  op- 
erated only  to  increuso  and  insure  the  yield.  Grain,  however,  is  but  a 
minor  crop  where  divet.sifuMi  fanning  is  practiced.  Hay,  fodder,  root 
crops,  vegetables,  and  fruit  all  enter  int  »  tlu'  scheme  of  intensive 
farming  and  these  crops,  growing  as  they  do  throughout  the  entire 
summer  season,  are  at  the  mercy  of  the  droughts  and  suffer  according 
to  their  severity.  Were  these  summer  droughts  of  short  duration  or 
of  infrequent  occurrence,  diversified  agriculture  would  have  had  a 
normal  development  and  the  problem  that  exists  would  not  have 
arisen,  but  they  come  as  regularly  as  the  seasons  and  the  di  y  summers 
with  their  less  than  one-quarter  of  an  inch  of  rainf  all  in  sixty  to  seventy 
days  in  the  hot  summer  are  as  much  a  part  of  the  regular  climatic 
cycle  as  are  the  heavy  rains  of  December,  January,  and  February. 
This  droughty  condition  of  each  summer  is  the  real  reason  why 
agricultural  dovelopmoTit  has  been  so  backward  in  western  Oregon, 
and  one  of  tlu>  main  reasons  why  the  old  methods  of  years  gone 
by  have  \)rvn  adlicrptl  to  so  tennriotisly.  Some  development  is  of 
courso  taking  phico  throiifjliout  the  region  and  certain  sections  that 
are  favorably  situated  are  heint;  intensjvoly  devolojx-d,  ])ut  ai^ricul- 
tural  practice  in  general  is  chan^iii^  but  slowly  and  but  little  progress 
is  being  made  in  the  sohition  of  the  main  problem. 

With  the  summer  droughts  and  their  efTecfs  acting  as  the  main 
obstacle  lo  a  normal  development  t)f  the  farmin-j:  industry,  there  can 
bono  doubt  that  the  eff'-'t  of  the  »:<Mieral  adoption  of  irri;:nti()n  will 
be  to  solve  almost  completely  the  agricultural  problem  that  exists. 
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Throiifrh  the  application  of  water  to  crops  when  they  are  in  need  of 
moisture,  methods  and  practices  will  chan^^e  rapidly  and  farming 
operations  will  adapt  themselYes  to  the  new  coadition  without 
hindrance  or  check. 

That  the  adoption  of  irrigation  generally  will  produce  these  results 
may  he  most  confidently  expected.  The  cooperative  experiments 
coiiductetl  by  this  Ofhce  as  well  as  tlie  results  secured  hy  individuals 
duriiiLj  tlie  hl^t  three  years  demonstrate  Ix'vond  question  what  ran  he 
done  with  irrigation.  Not  ordy  can  cro{)  yields  he  ahsolutely  a.ssured, 
but  they  can  he  greatly  increased,  in  some  cases  doubii'd  and  trehled 
at  an  exj  *  i  e  tliat  is  trifling  when  compared  with  tlie  increased 
returns  se(  ured. 

Irri«:alion  will  make  possible  the  small  diversified  farm  of  .?()  lo  40 
acres,  on  whi<'h  a  far  better  living  will  be  made  than  is  now  [Hi^sible 
on  the  average  farm  of  ten  times  that  sijw*.  No  longer  will  it  he  nec- 
essary to  ship  packed  eggs  from  Ivansas  that  sell  in  the  ai  liuukets 
now  for  and  40  cents  per  dozen.  Eastern  bacon  at  J")  to  27  cvnU 
per  pound  and  eastern  hams  at  l.")  lu  -i)  cents  f>er  pound  will  nu  longer 
be  called  upon  to  supply  the  local  demand.  No  longer  will  eastern 
Oregon  hay  at  $18  to  $20  per  ton  have  to  be  shipped  to  western 
Oregon  cities  and  towns,  nor  will  millstufTs  at  $25  and  $30  per  ton 
have  to  be  fed  by  the  dairyman  to  his  herd  to  maintain  the  milk  flow 
in  the  summer  time.  The  relation  of  suppl}'  and  demand  will  become 
adjusted,  abnormal  conditions  will  disappear,  and  all  through  the 
medium  of  the  small  diyersiiied  fann  which  is  irrigated. 

It  will  require  time,  of  course  for  the  adoption  of  irrigation  to 
become  general.  It  is  an  innovation  and  it  is  only  natural  that  at 
first  it  shouhl  be  taken  up  slowly,  especially  by  those  who  in  the  pest 
have  placed  their  dependence  upon  the  natural  rainfall  and  are  net* 
urally  predjudiced  against  an}^  plan  that  "goes  against  Natuie" 
But  the  irrigation  idea  will  prevail  and  eventually  the  time  will  come 
when  the  farm  that  is  not  provided  with  at  least  a  partial  water  sup- 
ply as  its  insurance  policy  will  be  an  exception.  When  that  time 
comes,  agriculture  in  the  valleys  of  western  Oregon  will  be  pieced 
upon  a  sound  and  permanent  basis,  and  the  development  of  the  fann 
will  assume  its  rightful  place  in  the  economic  development  of  the 
region  as  a  whole. 
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Sir:  I  have  the  honor  to  transmit  herewith  and  to  !(  (  nmmonf]  for 
puhlioilion  as  Bulletin  227  of  this  Office  a  report  of  inve*,(i;^Mt  ions  on 
calcium,  majjnesiuni,  antl  phospiiorus  in  food  and  nufrition,  carried 
on  at  Cohimhia  University,  New  York  City,  by  Henry  C.  Sherman, 
professor  of  organic  analysis,  and  Arthur  J.  Mettler  and  J.  Edwin 
Sinclair,  of  the  department  of  chemistry. 

The  report,  which  su implements  Professor  Sherman's  bulletin  pub- 
lished by  this  Ofiice  on  iron  in  fooci  and  its  function  in  nutrition, 
includes  a  general  discussion  of  the  subject  and  summary  of  earlier 
literature,  topjether  with  the  results  of  six  experiments  on  the  metabo- 
lism of  calcium,  ma<:nesium,  and  phosphorus,  and  a  study  of  the 
amount  of  these  mineral  constituents  in  typical  American  dietaries. 
In  general,  tiie  investif]jations  show  the  iiuportanee  of  calcium,  mag- 
nesium, and  phosphorus  in  the  diet,  and  the  possibilities  of  securing 
these  constituents  by  the  use  in  proper  proportion  of  ordinary  food 
materials. 

Respectfully,  A.  C.  Trve, 

Director. 

Hon.  James  Wilson, 

Secretary  of  AgrieuUnre. 
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CALCIUM,  MAGNESIUM,  AND  PHOSPHORUS  IN 
FOOD  AND  NUTRITION. 


niTEODUCTIOlI. 

Of  the  elements  concerned  in  the  ao-called  mmeral  metabojiflm  of 
man,  at  least  eight — ^iron,  calcium,  magnesium,  phoephoras,  potaa- 
aium,  sodium,  chlorin,  and  sulphur — are  uaed  in  such  amounts  aa  to 
pennit  of  the  determination  of  the  daily  requirement  hy  means  of 

comparisons  of  intake  and  output. 

The  metabolism  of  iron  and  the  iron  requirements  of  the  body  have 
been  studied  and  the  results  discussed  in  a  previous  bulletin  of  thia 
series."  A  similar  investigation  of  each  of  the  other  elements  eoxi' 
merated  was  planned,  but  it  has  not  yet  been  found  possible  to  carry 
on  tlic  work  to  completion.  The  results  which  have  been  obtained 
in  the  preliminary  study  of  calcium,  magnesium,  and  phosphorus  are 
giyen.in  this  bulletin  aa  a  progress  report. 

OCCnE££fiC£  Aim  METABOLISM  OF  CALCIUM  AST) 

MAGNESIUM. 

There  seem  to  be  three  main  ways  in  which  the  so-called  ash  con- 
stituents may  exist  in  the  body  and  take  part  in  its  functions:  (1)  Aa 
part  of  the  permanent  structures,  such  as  the  bones;  (2)  as  essential 
elements  of  the  living  substances  of  the  active  tissues;  and  (3)  as 
salts  held  in  solution  in  the  fluids  of  the  body  and  helping  to  give 
these  fluids  their  characteristic  physico-chemical  properties  and  influ- 
ence upon  the  elasticity  and  irritability  of  muscles  and  nerves. 
Calcium  is  the  most  abundant  metallic  element  in  the  body  and 
plays  an  important  part  in  each  of  these  three  directions.  Its  phos- 
phate is  the  cliief  mineral  constituent  of  all  of  the  bones,  its  combi- 
nations witli  proteid  aro  pssentiai  to  the  hif^lily  nncleated  cells  which 
are  most  active  in  fhf  nutritional  functions,  und  its  soluble  salts  have 
a  great  influence  upon  the  properties  of  the  body  fluids  and  their 
effects  upon  the  muscles.  Matmesium  is  probably  as  witlely  dis- 
tributed in  the  body  as  calciuiu,  but  the  amount  is  much  less,  the 

«  U.  8.  Dept  Jiff.,  Office  Ezpt.  Sta.  Bui.  186. 
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usual  estimate  allowing  about  20  parts  lime  to  1  part  magnesia  for 
the  body  as  a  whole. 

In  general,  the  magnesium  salts  are  more  readily  sohible  in  tlie  body 
fluids  and.  are  not  so  laigely  deposited  in  the  bones  as  are  the  lime 
salts.  Thus  Heiss  found  that  of  the  total  amounts  present  in  the 
body  of  a  dog,  99.5  per  cent  of  the  calcium  and  only  71  per  cent  of 
the  magnesium  belonr]^o<}  to  the  bones.  The  muscles  contain  more 
magnesia  than  lime,  but  the  blood  is  richer  in  lime  than  in  magnesia. 

Of  the  total  lime  taken  in  tlie  food,  usually  much  the  smaller  part 
is  excreted  tlux)ugh  the  kidneys.  The  large  proportion  of  ingested 
lime  which  passes  out  through  the  intestine  has  often  been  inter- 
preted as  indirntinfx  that  the  absoqition  of  lime  from  food  is  poor 
and  tlio  euk  ium  requirement  of  the  body  low.  This  inference,  liow- 
ever,  is  not  justified,  for  in  the  ensp  of  calcium,  as  also  of  iron,  the 
normal  patli  of  elimination  of  tlie  nuilprial  broken  down  in  tlie  body 
is  not  throuf^li  tlip  kiilneys,  hut  t!iiniji^r)i  the  walls  of  the  inte-imes. 
The  elimination  ui  hme  tlu'ough  the  intestme  continues  even  when  no 
food  is  taken. 

E.  Volt  "  lon<;  }i<^o  demonstrated  directly  the  elimination  of  lime 
compounds  through  the  intestinal  wall,  but  evidently  underesti- 
mated the  amount.  According  to  Forster's*  experiments.  60  per 
cent  of  the  iinie  taken  was  absorbed,  wliile  only  a  very  smuii  portion 
was  excreted  in  the  urine. 

The  amounts  of  lime  ordinarily  excreted  per  day  in  the  urine  vary 
with  the  food  and  are  given  by  different  authors  as  between  0.15  and 
0.5  gram. 

Botli  the  organic  and  the  inorguuu  calcium  compounds  of  tlie  food 
are  available  to  the  body.  While  the  absorption  of  insoluble  lime 
salts  is  sometimes  questioned,  it  has,  according  to  Lusk,*"  been  con- 
clusively shown  that  such  salts  when  eaten  produce  an  increase  in 
the  calcium  of  the  urine,  and  that,  according  to  RQdel,''  blood  has  a 
special  oapabiEty  for  carrying  calcium  phosphate.  Lusk  states  that 
if  calcium  chlorid  be  given  a  little  of  the  calcium  appears  in  the 
uiine  and  all  of  the  chloiin.  In  diabetes,  where  a  large  production 
of  acids  tends  to  neutralize  the  blood,  the  more  acid  urine  contains 
an  increased  amount  of  calcium. 

According  to  Lusk,'  considerations  regarding  the  absorption  of 
calcium  ap[>ly  also  to  magnesium.  It  is  absorbed  from  the  intestine 
in  both  organic  and  inorganic  forms.   If  growing  rabbits  be  fed  on  a 

«  Zt.-fhr.  Biol.,  Hi  (ISSO).  p.  55. 
6  Arch.  Hyg.,  2  (1H84),  p.  385. 

e  Ametkan  Text-Book  of  Fhyaiology .   Fliiladelphk,  1900,  p.  971. 
4  Arch.  Ezpt  Bftth.  n.  Fluvmskol.,  33  (1383),  p.  90. 
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diet  poor  in  calcium  but  containing  magnfwhim  carbonate,  tlie  bones 
may  be  brought  to  contain  double  the  normal  quantity  of  mag- 
nesium, but  the  siceletal  development  remains  far  behind  that  of  a 
normal  rabbit,  so  that,  as  Weiskc^"  points  out,  magnesium  can  not  be 

considered  a  substitute  for  calcium.  The  magnesium  salts,  being 
more  soluble  than  the  calcium  salts,  occur  in  the  urine  m  greater 
abundance.  Indeed,  in  carnivorous  animals  the  major  part  of 
excreted  magnesiiun  is  found  in  the  urine,  the  balance  being  given 
off  through  the  intestinal  wall  to  the  feces. 

It  is  of  course  ospocially  important  that  the  calcium  and  mag- 
nesium salts  should  ho  normally  absorbed  during  the  periods  of 
infancy  and  childliood,  when  the  skeleton  is  growing  rapidly.  The 
absence  of  a  aufliciont  quantity  of  fat  in  the  food  (and  it  is  thought 
also  the  presence  of  a  greatly  excessive  amount)  tends  to  deprive  the 
growing  body  of  its  normal  supply  of  calcium  and  magnesium  salts, 
and  is  one  of  the  factors  in  tlio  production  of  nutritional  disorders. 
The  recent  literature  on  tlislurbanrps  of  tii©  calcium  metabolism  is 
far  too  extensive  to  be  touched  upon  here. 

WSEDUtQ  Am  PABTINQ  KXPEBPTOITS  VIIK  BBFBBBNCB  TO 

OAUCSUM.  AXD  XAQllBSnJlC. 

* 

Several  experiments  have  heen  made  to  show  the  efTect  of  food 
poor  in  lime  upon  tlie  growth  and  health  of  animals  and  to  determine 
the  extent  to  which  calcium  can  be  replaced  by  other  alkali  earths. 

Weisk(>  has  given  especial  attention  to  this  subject,  working  largely 
up»)n  iahhits  and  using  onts  as  the  food  poor  in  lime.  The  harmful 
eflFects  of  an  exclusive  oat  diet  have  been  attributed  to  the  acidity 
of  the  products  of  nietaholisni  .nui  can  be  prevented  at  least  in  large 
measure  bv  the  addition  of  ( al<  itim  carbonate  to  the  food.  With 
adults  the  use  of  magnesium  carbonate  seems  to  be  equally  effective. 
In  his  first  experiments  to  determine  the  nutritive  value  of  lime 
salts,  Weiske  *  selected  the  sulphate  and  phosphate — sparingly  soluble 
salts  of  rather  strong  acids.  Five  rabbits  were  selected  for  the  experi- 
ment; two  were  killed  and  analyzed  as  controls,  two  fed  for  47  days 
with  oats  plus  calcium  sulphate,  and  one  with  the  same  food  plus 
calcium  phosphate.  Under  this  feeding  there  was  no  incresse  in 
weight,  either  of  the  body  or  of  the  dry,  fat-free  bones.  The  amount 
of  mineral  matter  in  the  bones  apparently  decreased  somewhat  but 
not  to  a  marked  extent 

Here  the  sulpliate  and  phosphate  of  lime  evidently  were  not  uti- 
lized by  the  skeleton,  which  wss,  on  the  other  hand,  apparently 
attacked  to  a  slight  extent  by  the  add  products  of  metaboli^  of  the  , 

a  Ztsrhr.  Biol.,  31  (1894),  p.  437. 

6  Ztachr.  Physiol.  Chem.,  20  {i69b),  p.  695;  Jahresber.  Tier-Cheui.,  25(1896),  p.  WG. 
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food.  Weiflke  believed  that  a  more  pronoimoed  loea  of  mineral  mai^ 
ter  would  have  been  shown  had  the  feeding  been  continued  for  a 
longer  period. 

In  another  aeries  of  experiments  Weiske  found  that  no  strontium 
was  contained  in  the  bones  of  a  rabbit  which  had  received  strontium 
phosphate  in  addition  to  a  normal  diet,  and  that  addition  of  ralnum 
or  magnesium  phosphate  to  a  normal  diet  did  not  increase  the  cal- 
cium or  magnesium  content  of  the  bones  above  the  normal. 

A  third  experiment  was  made  with  rabbits  fed  on  onts,  a  feed 
poor  in  lime  but  rich  in  the  other  necessary  nutrients.  The  Hme  con- 
tent of  oats  is  great  enough  for  the  needs  of  grown  animals  but  not 
for  young,  growing  animals.  Five  rabbits  were  used.  To  the  feed 
of  the  first  no  salts  were  added,  to  that  of  the  second  calcium  car- 
bonate was  added  daily,  to  that  of  the  third  calcium  sulphate,  to 
that  of  the  fourth  strontium  carbonate,  and  to  that  of  the  fifth  mag- 
nesium carbonate.  The  wei':;ht  of  the  rabbits  changed  differently 
in  each  case.  The  rabbit  fed  without  the  athlition  of  salts  lost  weight 
to  a  large  extent.  The  otic  fed  with  calcium  sulphate  lost  still  more 
wcit»ht,  and  nftov  one  jiiid  a  half  months  died  nfu^r  grnw'mif  v«tv 
lean.  The  iiiiuiial  fed  with  calcium  carbonate  gaim  d  the  most  wtd^rht, 
and  ihi'  one  it'd  with  mac^ncsium  carbonate  gained  the  next  most 
weight.  During:  the  first  month  the  animal  fed  with  strontium  car- 
bonate gained  as  much  as  the  one  fed  on  magnesium  carbon  a  ti';  but 
in  the  last  three  weeks  the  animal  lost  weight.  At  the  end  of  the 
experiment  the  animals  were  killed  and  the  amounts  if  calcium, 
strontium,  magnesi  im,  and  phosphorus  were  detornnned  in  the 
blood,  the  flesh,  and  the  Uver.  The  flesh  of  the  rabbit  fed  with  mag- 
nesium carbonate  contained  more  magnesia  than  that  of  the  other 
animals.  The  flesh,  blood,  and  Uvcr  of  tlic  aniinal  fed  on  strontium 
carbonate  contained  a  small  amount  of  strontia  and  more  |)hos»- 
phoric  acid  than  those  of  any  of  the  other  animals.  Weiske  concluded 
that  with  herbivora,  not  yet  full  grown  and  fed  on  a  so-called  acid 
food  poor  in  lime,  the  addition  of  the  carbonates  of  the  alkali  earths 
to  the  food  so  acts  as  to  decrease  or  abolish  the  add  condition  of  the 
feed  which  is  harmful  for  herbivora.  The  calcium  carbonate  gave 
the  best  results.  This  is  evidently  due  to  the  fact  that  the  deficiency 
of  lime  in  the  oats  could  not  be  compensated  by  magnesia  or  strontia, 
magnesium  and  strontium  being  unable  to  take  the  place  of  calcium 
in  the  animal  economy. 

The  results  <^  a  lack  of  lime  are  better  shown  by  feeding  experiments 
of  long  duration  in  which  the  subject  receives  a  sufficient  amount  of 
total  food  but  only  a  small  amount  of  calcium  in  any  form.  Under 
such  conditions  the  active  tissues  appear  to  have  the  power  of  mak- 
ing good  their  losses  at  the  expense  of  thoee  parts  which  can  be 
weakened  with  least  immediate  injuiy  to  the  body  as  a  whole. 
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Vcit*  !n  an  ezperiment  in  which  pigeons  were  fed  with  a  diet 
poor  in  lime  for  a  long  time  noticed  no  effect  until  the  birds  were 
killed  and  diflsected,  when  it  was  fonnd  that  although  the  bones  con- 
oemed  in  locomotion  were  still  sound,  the  skull  and  sternum  were 
very  weak  and  thin  and  in  places  perforated.  Under  similar  con- 
ditions in  mammals,  the  teeth  would  probably  be  injured  also. 

Weakening  of  the  bones  through  lack  of  sufficient  lime  in  the  food 
is  of  course  much  more  apparent  during  growth  than  in  the  adult. 
Abnormal  weakness  and  flexibility  of  the  bonos.  corresponding  with 
rickets  as  observed  in  children,  can  be  brought  about  experimentally 
in  puppies  by  feeding  them  with  meat  and  fat  alone,  while  those 
receiving  the  same  food  with  addition  of  bones  grow  normally,  accord- 
ing to  data  cited  by  Lusk.'' 

£\ridently  it  is  not  sale  to  assume  that  food  furnishing  sufficient 
protein  and  fuel  value  will  necessarily  furnish  sufficient  lime.  Neither 
can  the  amount  of  lime  excreted  in  the  urine  be  taken  as  an  indication 
of  the  lime  requirements  of  the  body.  This  can  be  ascertained  only 
by  means  of  metabolism  experiments  in  which  the  balance  of  intake 
and  output  is  determined. 

WaVBSMSXFIB  UTOK  TBE  ZXrCOXB  AXS>  OUTGO  OF  OAUOWK  AMD 

ICAOHSBXUII. 

The  purpose  of  this  section  is  to  bring  to^i^ether  the  results  of  metab- 
olism (  xjioriments  which  throw  light  upon  tlie  calcium  and  mag- 
nesium reqmrements  of  healtliy  men,  with  only  such  data  regarding 
diseased  subjects  and  lower  animals  as  appear  to  bear  directly  upon 
these  requirements. 

The  earliest  available  work  which  now  appears  to  be  of  value  is. 
that  of  Bertram,  wlio  made  experiments  in  three  periods  of  three 
days  each  on  a  mixed  diet  of  meat,  fat,  beer,  coiree.  and  sodium 
chlorid.  In  period  2  he  consumed  in  adflition  40  <;rams  of  potassium 
citrate  aiui  in  period  3,  used  10  <^rams  of  calcium  carbonate.  His 
results  are  shown  in  the  following  table: 

Daily  income  and  outgo  of  lime  and  magnetia.   Bertram' t  experiments. 


• 

Calcium  oxld. 

Magnesium  oxld. 

Period. 

In 
food. 

In 
mine. 

In 

GolD 
(+)or 

In 
food. 

In 
urine. 

In 
feoea. 

Gain. 

Oram*. 

Oram. 

Orama. 

Orftm. 

Gram. 

Oram. 

Oram. 

Oram. 

0.385 

0.167 

0.233 

-  rt,  iJir, 

u.  7:ri 

0.2(58 

0. 428 

0.034 

.385 

.005 

.202 

-  .002 

.730 

.443 

.018 

t.m 

«280 

ft.414 

•h  .273 

.7<0 

.S80 

.aw 

.002 

•  Uennann's  Uandbuch  der  Physiologic.  Leipsle,  isM ,  vol.    p.  37». 
»AineilenTaxt'B«ok«fPhyslolo|]r.  Pliilwl«lpliJ»,liiOQ.p.m 
•ZtMhr.  BM.,  14(l8re),  9> 
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GramatchikoY  o  in  1890  studied  fivo  feyer  patients,  detecmining 
in  each  case  the  income  and  outgo  of  lime  and  magnesia  (as  well  as 

other  inorganic  elements)  both  during  fever  and  during  a  period  of 
convalescence  when  fever  was  absent.  The  food  consisted  of  bread 
and  milk,  in  some  cases  with  the  addition  of  meat,  except  in  two 
cases,  in  which  meat  but  no  milk  was  taken.  The  figures  obtained 
for  lime  are  given  in  the  tables  immediately  following: 

Z>a«fy  ineom  and  outgo  of  lime  ( CaO).  ChxamkMkoio*»  «rp«rmentff. 


Subject. 

Feriod. 

CUdnm  Odd. 

Body 

In 
food. 

In 
urine. 

In 

fecses. 

Gain 
(  +  )or 
k»«(-). 

EUofravu. 

55.5 
53.6 
57.  fi 
58.9 
67.5 
44.0 
45.8 
53.0 
50.5 
41.0 
42.S 

Onms. 
2.5 
2.8 
3.9 
3. 1 
2.2 
3.6 

.4 
4.1 
2.2 
3.1 

.& 

Oram. 
0.7 
.4 
.4 
.1 
.3 
.5 
.2 
.4 
.4 
.4 
.2 

Grams. 
1.9 
2.5 
1.8 
•2.7 
1.2 
2.9 

.2 
3.6 
1.7 
2.7 

.2 

Onrmt. 

-0.1 

-  I 
+  1  : 

+  .3 
+  .7 
+  .2 
.0 
+  .1 
.1 
.0 
+  .1 

No.  2  

No.  3  

Daily  ineonu  and  outgo  qf  nuxgrunum  oxid  ( MgO).   Gramalckiiov'a  exparimenU. 


Sal^eet. 


1 

Nn.  ! 
No.  I 
No.  J 
Nu. 

.N..  ;( 
N,.  ;( 
No  I, 
No  t 
No.  5, 
No.  6 


Period. 


Fever... 

 <!'•>.. 

No  frv,.r 
["rMT.  . 
N.>  (<-\  ,T 

i'l'ViT  .  ,  . 
N'l,  U'Vrr 

I-  |■^■<■r . ,  . 

[i.vrr 

iever.. . 
No  fev«r 


Body 


In 

tao± 


tn 
arise. 


Kiloaravu. 

<jrraiiw. 

lit  am. 

6&6 

0.7 

as 

.VI.  r, 

.8 

.3 

.'iT. 

1.8 

.5 

.2 

r>7.  r, 

.5 

11.0 

i 

•1.',,  s 

1  •? 

.V!.0 

.It 

.  :5 

41. U 

.6 

.4 

42.  a 

.6 

.2 

Cain 
14*- 


Omm. 

0. 


OffML 

.» 

+  .1 

.t> 
-I-  .  1 
-  .1 


Gramatchikov  concluded  that  fever  has  little  effect  upon  the' 
metabolism  of  calcium  and  magnesium.  If  tliis  is  true  the  figures  for 
these  experiments  should  be  fairly  comparable  with  those  made  upon 

healtliy  .subjects  which  follow. 

The  influence  of  adding  large  amounts  of  calcium  carbonate  to  the 
food  has  been  studied  by  Herxheimer^  in  metaboUam  experiments 

o  Inaug.  l>i.N*.,  Si.  Peteraburg;  ab«.  in  U.  S.  Dept.  Agr.,  Office  Expt.  Stiw.  liul.  45, 
pp.  189, 194. 

b  Berlin.  Klin.  Wchnschr.,  34  (1897),  p.  42S;  abe.  in  Jahraber.  TierOhfim.,  27 
<lfi97),  p.  696. 
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which,  although  arranged  pnncipaUy  with  reference  to  the  thera- 
peutic aspects  of  the  practice^  are  interesting  in  showing  the  possi- 
bility of  a  laige  storage  of  cakiuin. 

Calcium  carbonate  havuig  been  recommended  in  place  of  alkali 
carbonate  for  the  treatment  of  uric  acid  concretions  of  the  kidneys 
and  used  in  the  shape  of  "lime  bread/'  the  actioii  of  this  bread  was 
studied  by  HerxhMmer  in  an  eleven-day  experiment.  After  three 
normal  days  an  average  of  300  grama  of  bread  containing  18  grams 
calcium  carbonate  were  given  per  day  on  the  next  five  days,  and 
for  the  next  three  days  an  average  of.  300  grams  of  "2  per  cent 
bread  "  containing  6  grams  of  calcium  carbonate  were  given.  The 
results  were  as  follows: 

The  volume  of  urine,  the  nitrogen  balance,  and  the  excretion  of 
uric  add  were  not  influenced  by  the  supply  of  lime  to  any  noticeable 
degree.  Most  of  the  liuie  excreted  was  given  out  in  the  feces  and 
only  a  small  part  in  the  urine.  Not  k  ss  than  15.0  grams  of  the  sup- 
plied lime  remained,  however,  in  the  body.  The  total  phosphoric 
add  excreted  remained  practically  the  same  during  the  whole  experi- 
ment; the  phosphate  in  the  urine  decreased,  while  that  in  the  feces 
increased  correspondingly.  The  monosodium  phosphate  in  tlie  urine 
decreased,  while  the  disodium  phosphate  increased.  The  acidity  of 
the  urine  proportionally  decreased  and  attained  a  weakly  add  or 
amphoteric  state. 

Qottstein'*  determined  the  income  and  outgo  of  calcium  and 
magnesium  in  nietal>olism  experiments  in  which  casein  and  edestin 
were  fed  eitlier  with  or  without  the  addition  of  mixtures  of  salts.  As 
the  cxperiiueiits  all  gave  a  iiefjntive  1)alance  for  calcium  and  mag- 
nesium, the  influence  of  the  dilTerent  proteid  bodies  on  tiie  matnbo- 
lism  of  the  alkali  eartlis  eould  not  he  positively  determined.  The 
excretion  of  magnesium  increased  with  that  of  nitrogen.  In  nitrogen 
storage  the  mafjjnesium  loss  was  less.  In  these  experiments  calcium 
showed  no  such  rohiti<t?\.  Phospliorus  and  niaujnesiuni  Ijahuices 
cliuiiL'cd  in  like  lUMimer,  Init  fio  relation  of  calcium  to  phosphorus 
could  be  discovered.  The  reported  parallelism  of  the  ])h()sp}iorus 
and  magnesium  balances  in  this  experiment  is  interesting,  as  Lfoew 
has  found  that  the  metahoHsin  of  these  two  elements  in  plants  is 
closely  connected,  magnesium  apparently  serving  as  a  phosphate 
carrier  in  vegetable  metaholism. 

Renvall's*  investijrations  were  made  priniarilv  to  determine  the 
need  of  adult  iiuiii  fur  |)jiosphonis,  calcium,  and  nui<j^ne.sium.  The 
subject  (Renvall)  was  22  year's  old,  174  centimeters  hh^h,  tmd 
weighed  71.1  kilograms.    He  was  of  a  nervous  temperament  and 

o  Inaug.  Dim.,  Brcslau,  1901;  abs.  in  Jahresbfir.  Tier4}hein.,  31  (1901),  p.  630. 
bSkand.  Jitck,  Phyaiol.,  16  (1904),  p.  94. 
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worked  about  15  hours  daily  in  the  laboratory,  sleeping  7  hours. 
Renvall  says  of  his  physical  condition,  "sehr  reichlichte  Salzsaureab- 
flcmderung  im  Ventrikel  sonst  vollig  gesund." 

The  experimeDt  lasted  32  days,  and  the  diet  consisted  of  dry  hnadi 
smoked  kanii  cheese,  butter,  oatmeal,  zwieback,  sodium  ehlorid,  and 
in  the  last  17  days  of  the  experiment,  chalk. 

The  experiment  was  divided  into  five  periods  of  8,  7,  6,  5,  and  5 
days,  respectiyely.  Nothing  was  eaten  for  18  hours  before  and  after 
the  experiment,  and  the  separation  of  the  feces  was  accomplished  by 
eating  dried  blueberries  for  markers. 

Calcium  and  magnesium  were  determined  in  the  urine  by  precipi- 
tating with  ammonium  hydroxid,  filtering  and  dissolving  the  predp* 
itate  in  dilute  hydrochloric  acid,  and  then  adding  ammonium  acetate 
and  a  few  drops  of  glacial  acetic  add.  Ammonium  oxalate  in  solu- 
tion was  then  added  to  the  hot  solution  to  predpitato  the  calcium. 
After  standing  6  hours  the  caldum  oxalate  was  filtered  off  and  ignited 
and  weighed  as  CaO.  In  the  filtrate  the  magnesium  was  precipitated 
with  ammonium  hydroxid,  filtered,  ignited,  and  weighed  as  idgJPfir 
For  each  determination  200  cubic  centimeters  of  urine  were  taken. 

Calcium  and  magnasium  in  the  feces  were  found  by  ashing,  dissol?- 
ing  the  ash  in  hydrochloric  acid,  and  precipitating  the  pbosphonu 
with  ammonium  acetate  and  ferric  ehlorid,  and  repredpitating  twice. 
In  the  filtrate,  after  boiling  to  small  bulk,  the  lime  was  precipitated 
as  oxalate,  and  in  this  filtrate  the  magnesium  was  precipitated  aa 
magnesium  ammonium  phosphate  with  ammonium  hydroxid  and 
sodium  phosphate. 

The  nitrogen  balance  was  as  follows: 

Daify  ineome  and  cutgo    niCro^m.  KenwXC*  experimeiUi. 


Period. 

■    .    -  •,>^ 

In 
fisod. 

In 

Oaln(+) 
or  loa 
(-). 

Oranu. 

12. 10 
13.  70 
Iti.  10 
•ii.  73 
21.29 

Ommt. 

15.» 
H  02 
lfi.28 
19.64 

2a  10 

Ommt. 
2.15 
2.34 
2.x 
2.95 
3.50 

Grtvu. 
_5.M 
-2.« 
-2.74 

+  'i 
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The  calehim  balance  is  given  below: 

Daily  income  and  outgo    calcium  (Ca).   RenvaWa  experimcnti. 


PMod. 


Vint. 


Third  , 

Fourth    

Fifth    

£ight  ii.iy^  fulliiwiiij;  flr>t  inTitxi . . 
Blxdav^  foilnvsini;  N»'<  <>tnl  |M'ri<xi . . 
nibtdays  (uUowing  third  period. 


Caiclum. 


In 
food. 


Oramf. 

II.  NtW) 
.  '.<•••.» 

1.  I<»7 
1.486 
1.470 


In 
urine. 


(ira  in. 
(t..^l7 
.  .71.'. 
.  :w)7 
.  fi  l<» 

.SOS 

.m 

.401 


Grams. 

0.  :ti5 
.:m 

.47ti 

.  Wl 

1.230 
.061 
1.178 


<iain  (+) 

or  loos 
(-). 


Oram. 

-  .017 
+  .104 
+  .173 

+  .ou 


The  cliief  poculiarity  hero  is  the  lar<ro  ninount  of  ralciuiii  in  the 
urine.  In  the  first  three  periods  the  amount  of  lime  in  the  urine  is 
plater  than  that  in  the  feces,  while  in  other  experiments  (Bertram, 
Herxheinier,  etc.)  the  opposite  is  the  rule.  In  the  first  period  there 
was  almost  a  calcium  equilihrium.  From  the  iiicreascMl  slora^i;e  of 
lime  in  the  third  and  fourth  periods,  in  which  calcium  carbonate  was 
atlded  to  the  food,  it  is  seen  that  the  body  absorbed  lime  from  the  cal- 
cium carbonate  f^iven.  In  the  last  period,  however,  there  apparently 
occurred  no  absorption  of  lime  from  the  calcium  carbonate.  The 
results  obtained  indicate  that  the  body  tends  loward  a  calcium  equi- 
librium, which  would  account  for  tlie  rapid  falling  oil'  in  the  storage  of 
lime  in  the  fifth  period. 

From  the  first  period  it  is  seen  that  the  body  can  maintain  calcium 
equilibrium  with  less  than  0.860  gram  Ca  per  day.    In  Bertram's 
experiment  Ihe  subject  apparently  showed  calcium  equilibrium  with 
about  0.400  gram  GaO. 

The  magnesium  balance  is  given  below: 

i>at/y  tneoiiM  and  outgo  qf  magnmtm  ( Jig).  BenwUl't  cxperimtntB. 


Magnesium. 

In 

food. 

In 
artMu 

In 
facao. 

Gala(-I-) 
or  iooi 
(-). 

0,U2 

,m 

.<80 

.m 

.C2& 

Oram. 
a  ISO 
.132 
.143 

.170 
.171 
.142 
.147 
.149 

Oram. 

a280 

.m 

.327 
•  398 
.242 
.258 
.263 

OfSM. 

-OlOU 
•f  .011 

+  .an 

+  .134 
.016 
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RenTall  also  studied  the  source  of  nitrogen,  phosphorus,  calcium, 
and  magnesium  eliminated  by  the  intestine.  It  is  known  that  the 
feces  contain  substances  which  aro  not  the  residue  of  the  food  eaten, 
but  are  products  of  the  body,  either  excretoiy  products  or  residues  of 
the  digestive  juices  not  absorbed.  The  excretoiy  products  can  be 
best  studied  in  feces  from  fasting  subjects.  The  feces  in  starvation, 
however,  can  not  be  compared  to  normal  feces,  as  the  latter  contain 
not  only  the  excretion  products  contained  in  the  former,  but  also 
substances  given  off  in  the  process  of  digestion,  and  it  is  probaUe 
that  these  are  in  larger  c|uantities  as  the  food  eaten  increases.  It  is 
as  yet  impassible  to  differentiate  botween  the  above  products,  but  an 
idea  as  to  the  amount  of  these  different  substances  can  be  obtained 
by  examining  the  feces  from  a  diet  very  poor  in  the  element  or  sub- 
stance under  investigation.  Ken  vail  made  experiments  in  this  way 
on  himself  and  two  friends.  He  used  a  diet  poor  in  nitn)gen,  phos- 
phorus, calcium,  and  magnesium  (sago,  water,  and  sugar),  and  the 
feces  were  separated  by  using  blueberrie.s  as  a  marker  after  18  hours' 
fasting*  The  calcium  balance  is  given  below,  while  the  magnesium 
balance  is  given  in  the  table  immediately  following  it: 

DaUif  ineome  and  outgo  of  cakium  (Ca).  RenvaU**  ezpermentt. 


SOlllMt. 


RhiWII  

IN>  

Sol^No.!. 

Sab^Ni».a. 


DmmtkooftMt. 


Fhstdav.... 

Second  dav . . 

First  day  

Second  aay.. 


CaleiiiiB  «xfd. 

lo 
bod. 

In 

UfllM. 

Onini. 

0.101 
.079 
.116 
.l'2fi 
.070 
.OU 

Oram. 

0.17fi 
.IIK 
.OH 
.045 

.om 

.OH 

Grain. 

ai«5 

.165 
.163 
.163 

Onm. 

aM 
.m 

J>aily  ineamt  and  outgo  <^  magnetium  ( Mg).  RenxalV*  experimenta. 


Subject. 


Duntlanof  test. 


RenvaU  

Ren  vail  

Subtoct  So.  1.. 
8uh  ert  No.  I.. 
SobectNo.].. 
SobeetNttuS.. 


First  dav. . 
.'kxvnd  amy 
First  day, . 
.'•irrood  oar 

First 


Magtmsium. 


In 
load. 

In 
urine. 

Oram. 
0.074 
.005 

In 

ttxts. 

Oram. 

o.a» 

.021 
.030 
.032 
.010 

.m 

Onm. 

0.067 
.067 
.054 
.064 

Ormm. 

am 
.11 

.030 
.MS 

.m 

.on 

22T 
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Von  Wendt,"  following;  moth<»rl<?  somewhat  similar  to  those  of 
Renvall,  witli  wliose  work  iie  appears  to  have  heen  intimately 
acquainted,  has  determined  the  income  and  outgo  of  calcium  and 
magnesium  (ns  well  as  of  nitrogen,  iron,  phosphorus,  sulphur,  and 
chlorin)  in  an  exteTi<lp<l  series  of  experiments,  partly  with  food  poor 
botli  in  lush  constituents  and  in  protein,  partly  with  a  diet  containing 
ample  protein  hut  in-^uHiciont  ash  constituents.  In  many  cases,  also, 
known  amounts  of  pure  salts  w^ere  taken  with  the  iorn\ ;  and  finally  the 
series  was  concluded  with  a  metabolism  experiment  in  which  the  sub- 
ject took  the  kinds  and  amounts  of  food  to  which  he  had  been  accus- 
tomed in  ordinary  life.  A  diet  of  the  first  desfTiption  consisting  of 
sago,  sugar,  and  butter  was  taken  during  experiments  Nos.  1,  2,  3, 
and  4:  one  of  the  second  sort  consisting  of  bread,  butter,  sugar,  and 
coatrulated  white  of  egg  was  taken  in  experiment  No.  5,  periods  A 
and  B;  and  one  of  the  third  sort  consisting  of  bread,  butter,  meat, 
cheese,  tea,  and  sugar,  wtvs  taken  in  experiment  No.  6. 

The  s(^}>aration  of  tlie  feces  was  accomj^lished  by  giving  2  grams  of 
carbon  (himpblack)  at  the  first  or  last  mealtime  of  each  experiment. 

From  the  diet  of  sago,  butter,  and  sugar  Von  Wondt  obtained 
QAO  0.15  gram  phospliorus,  about  O.Ol  gram  ralcium,  and  0.015 
gram  magnesium.  The  feces  from  this  diet  contained  (he  smallest 
amounts  of  ]>hnsphoru8,  caicium,  and  magnesium  yet  noted  in  nny 
except  fasting  experiments,  viz,  0.099  gram  pliosphorus,  0  1  5f)  jtam 
calcium,  and  0.015  grant  magnesium.  The  feces,  tlu k  I  i(  ,  con- 
tained ])ractically  the  sanu'  jnnount  of  phosphorus  and  magnesium, 
and  four  times  as  much  calcium  as  was  taken  in  the  food.  Here  at 
least  0.1()()  gram  of  calcium  from  the  b(><lv  was  excreted  through  the 
intestine,  and  this,  if  excreted  in  the  form  of  phosphate,  would  accoimt 
for  all  the  phosiihorus  whicli  the  feces  contained.  The  amount  of 
magnesium  is  only  a  triiie  larirer  tlum  was  found  by  Milller  in  the 
fasting  feces  of  Cetti  and  Breithaupt,  indicating  that  the  digestion 
and  aljsorption  of  enough  carbohydrates  and  fats  to  3deld  1,500  to 
:i(H)0  calories  per  day  does  not  appreciably  increase  the  intestinal 
elimination  of  magnesium. 

According  to  Von  Wcmlt,  the  capacity  of  the  urine  for  di^olving 
calcium  salts  does  not  reguiate  tlie  amount  excrete  J  bv  the  urine. 
In  the  acid  urine  the  calcium  is  in  a  soluble  form,  while  in  tiie  alkaline 
feces  the  calcium  is  present  mostly  in  insoluble  forms,  probablv  ns 
tricalcium  phosphate.  Calcium  is  transferred  from  the  blood  into  the 
intestines  probal)ly  as  dicalcimn  and  monocalcium  phosphate.  As 
only  the  monocalcium  ph* '-plmte  is  soluble  in  liic  weakly  alkaline 
intestinal  secretions.  Von  Wendt  believes  that  calcium  is  probably 
mostly  absorbed  in  this  form.    He  calls  attention  to  the  fact  that  the 

«8kaad.  Areh.  Fhyiiol.,  17  (1906),  p.  2U. 
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proportion  of  calcium  ubsurluMl  io  phosphorus  absorbed  is  about  the 
same  as  that  of  calcium  to  plio-;]^horu.s  in  monocalcium  phosphate,  the 
sli^xlit  (hfTererue  bein*r  arcfiunlod  for  by  tlie  fact  that  dicalcium  pho9- 
pimte  is  also  siij^litly  snlui)i('  in  the  intestinal  juices.  This  reasomng 
is,  however,  open  to  tlie  ul)je(  turn  that  there  is  a^i  3"et  no  accurate 
measure  of  the  calcium  absorbed,  the  unabsorlx'd  calcium  and  that 
which  has  been  used  in  the  body  and  excreted  through  the  intestmal 
wall  appearing  together  in  the  feces. 

Von  Wendt  found  that  the  consumption  of  common  salt  increases 
the  renal  and  decreases  tlie  intestinal  elimination  of  calcium.  Id 
experiment  No.  6  on  ordinary  mixed  diet  practically^  uniform,  both 
qualitatively  and  quantitatiTely,  two  subjects  gave  the  iollowiiig 
results: 

With  Subject  G  the  ciaiiy  excret  ion  of  rnlcium  in  the  urine  was  0.22 
gram  and  in  the  feces  0.sr>  lh  am,  making  a  total  of  1.07  grams. 

With  vSubject  L  the  (jiiaiitity  excreted  in  tlie  urine  was  0.09  gram 
and  in  the  feces  1  grain,  making  a  total  of  1.09  grams. 

This  difference  waa  lound  by  further  trials  to  be  due  to  the  fact  that 
Sul)ject  G  took  more  salt  on  Ids  food  than  Subject  L,  and  Von  Wendt 
stales  that  the  greater  the  amount  of  sodium  cldorid  consumed  the 
greater  the  renal  elimination  and  the  smaller  the  intestinal  elimination 
of  calcium. 

Von  Wendt  discusses  at  length  the  probable  forms  of  phospiiate 
eliminated  in  the  feces  anti  in  the  urine,  and  seems  to  believe  that  the 
relative  abundance  of  pliosphorus  and  of  buses  will  govern  the  pro- 
portions of  acid,  neutral,  and  tribasic  phosphates,  and  thus  determine 
the  proportion  of  j)linsj)liorus  eliminated  through  the  intestine. 

Results  of  Von  Wendt's  experuncnts  follow  in  tabular  form. 
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Income  and  oulgo  oj  oakium  acid  (CaO).    Von  Wendl'9  experiments. 


ExpertoMOt  No.  1: 

First  d«y  

SwonddAjr.... 
Third  dajr  


Experiment  No.  S: 

First  dftT  

Seoondoajr  

Third  daf  

Experiment  No.  I: 

First  day  


Second  day.... 

Third  day  

Expert  moot  No.  4: 
Fbitd^r  


Second  dajr. 
Experiment  No.  6: 


Voedaad 


W 


8a(0, 

 do  

Baco,  sugar,  and  buMir,  wttli  0.1 

as  carbonate. 
Sa«o,  sui^r,  and  buttar,  wlth2pHniCUK>« 

and  0.09  irram  Fe  . 


aa|o,  sugar,  and  butter. 
,ao. 


Sago,  sugar,  and  butter,  with  4  grams  NaC'l. 

Sago,  sugar,  and  butter,  with  3  gn.ms  NaCl 

and  3  grams  CaH  I'O^. 
Sago,  sugar,  and  Initt^r,  with  8  grams  NaCl 

and  3  grams  Call  rO«. 
SatBLgugar, and  butter,  with  12 (laiiia NaCl 

and  S  grams  CaHPO*. 


Sago,  sugar,  and  butter, 
a^3  grama  CaUPO«. 


Period  A— 

First  day  

Second  day... 
Third  day..... 
r^orttidaar... 


Bread,  butter,  sugar,  aad  egg  wliite.  

 do  

....do  , 

Brpud.  butt«r.  suRar,  tad  egg  wiiite,  witb 

3  prams  CaH  FO«. 

Fifth  dajr......'  Brrad,  butter,  sugar,  and  efiv.  whHo  

Sixth  day   Hread,  butter,  sujrar,  and  i^K  "  liil",  with 

10  Kranis  XaCl. 

Seventh  day...^  Bread,  butter,  sugar,  and  egg  white,  with 
SOgmna  NwCL 


Calcium  oxid. 


fModB- 
First  dav . . 
Second  day- 


Third  day  

Fourth  day  

Fifth  day  


Btalhdi^. 


Soventh  day. 
Perlo,!  (•- 

First  dav. . . . 


Bread,  butter,  sugar.  aii<l  cgir  wliitp  

Bread,  butter,  sugar,  and  egg  while,  with 

3  grams  ammonium  citrate. 
Bread,  butter,  sugar,  and  eiii:  while,  with 

0.038  gram  Fe  (suli>h.  ferr. ». 
Brpa<l.  butter,  sugar,  and  eL'>;  vUilto.  with 

1  K'r.iiii  K;.<'<  )|. 
Bread,  butler,  sugar,  and  egg  wlilte,  with 

2.-.'')  grains  animaalum  owata  and  2^ 

grams  ("aHI'04. 
Bread,  butter,  sugar,  and  egg  white,  with 

3  K'ranis  ammonium  citrate  and  3  grama 

Can  I'O,. 

Bread,  butter,  sugar,  and  egg  white  


Second  day. 
Bxperinifnt  No.g: 
Period  O— 
Flntdajr ... 


idajr.. 
Third  day.... 
FtarChd^r., 

Period  I, 

Kirbt  dav  


Hread,  buttrr,  sucar.  and  meat,  with  3 

>;rani^  .\a<"l. 

Bread,  butter,  sugar,  aad  meat  


Second  day . . 
Third  day.... 


Breail.  butter,  meat,  ch 

with  2  grams  NaCl. 
Bread,  butter,  meat.chi 

with  s  pram.s  NaCl. 
Bread,  butter,  meat,  ch 

with  ir>  crams  XaCI. 
Bread,  l)uil«'r,  ni<Mt,ch' 

with        grains  NuCl 


Hrfini.  butler,  nipat .  cheese,  tea,  and  sugar, 

w  ilti  2  Knuns  N;ii  1. 
Hri'ad.  tiui  ler,  meat,  i  lu'^'se.  fi-;i,  and  sugar, 

\\\Ui  V  prams  NaCl. 
Bread,  butter,  meat,  ctieese,  tea  and  sugar. 


In 
food. 

Id 
wIm. 

In 
feoea. 

Gain  (  +  ) 
or  loss 

— - — 

0mm*. 
0.035 

.Mi 

Oram. 
0.040 

.100 

Oronw. 

0. 156 

ISA 

(.IIO 



Orofll. 

-0.161 

__ 

~  .  UD 

<-  .133) 

.00 

(.!«) 

.240 
.240 
.240 

.024 
.037 
.035 

.036 
.020 
.022 

-  .252 

-  .223 

-  .227 

.920 

.059 

.479 

+  .382 

.020 

.081 

.510 

+  .329 

.823 

.066 

.MB 

+  .307 

.«U 

.137 

.413 

+  .816 

.917 

.114 

.418 

+  .880 

.283 
.273 
.266 
1.14B 

.111 
.115 
.100 

.in 

..310 
.S05 
.062 
.400 

-  .138 

-  .»>47 

-  .796 
•1-  .613 

.2fi2 
.2»il 

.154 
.137 

.400 

.256 

~  .393 

-  .132 

.282 

.206 

.256 

-  .200 

.If.l 
.171 

.  l.M 
.131 

.286 
.242 

-  .346 

-  .302 

.  i  o 

IRA 

.157 

.083 

.254 

-  .i«o 

.820 

.079 

.640 

+  .101 

1.049 

.078 

e  804 

•1-  .077 

.070 

.078 

.340 

-  .348 

.223 

.124 

.310 

-  .211 

ATI 

.200 

.310 

-  .342 

1.068 

.106 

LOCH 

-  .101 

1.2» 

.ae 

LOOl 

+  .008 

1.2» 

.377 

LOOl 

-  .Ott 

1.38D 

.818 

L884 

-  .013 

1.063 

.132 

1.005 

.074 

1.230 

.173 

1.005 

4-  .052 

1.230 

.180 

1.005  1 

+  .036 
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Income  and  outgo  of  magnesium  mid  (MgO).    T'r;n  Wenfft'n  rriHrimfntx. 


Exi>tTiinent  No.  1: 

First  day  

Second  day  


Food  and  mpudmiMita. 


Bqwrlmcnt  So»it 

First  day..,..  

Second  day  

Third  day  

Ejtperltnent 

First  day  


Second  ds^. 
Third  dar.. 


Experiineot  No.  4: 
Fimdij  


Se<()iiii  duv  

Experiment  N'o.  6: 
Period  A- 


Sii^'o.  sugar, 

 do  

Sa«o,  sugar,  and  butlar,  wtth  04 

cartK>nat«. 
SaKO.  suRar,  und  liutter, 
and  0.09  gram  Fe. 


Sago,  sugar,  and  butter. 

.do. 


lligiMiiiiB  Qodd. 


In 
food. 


In 
urine. 


In 
feces. 


Sa^o,  sugar,  and  butter,  with  4  grains  N'aCl . 

Sago,  sugar,  and  butter,  with  5  grams  NaC  l 

and  3  grams  Call  VOi. 
Sago,  sugar,  and  butter,  with  h  grams  .N'at'l 

and  3  grain>  ( ro<. 
Sago,  sugar,  and  butter,  with  12  grams  N'aCI 

«idSgraiiiBC»QPO«. 


NaCl 


First  day. 
Socond  day. 
Thlradi 


Fifth  day. 

Sixth  day. 


Seventh  day. . . 


Perlofi  B- 
First  day 

Second  di 


Sago,  sugar,  iitvl  butter,  wlthS 
and  i  grams  CaUro«. 
.do 


Brpjiri,  butter,  sugar,  and  egg  iriittt. 

.do 

 do  

Bread,  but  tor.  sugar,  and  cgg  wiUtt.  wtth  8 

grants  ('aHl'(>4 

Bread,  biitter,  su^'ur.  mul  t^^i  uhirc  

Bn»afl,  butter,  .su^'ar,  and  f  ^ii:  \vhlt»-.  w  ith  10  ] 
irrains  .NaCl.  j 
Bread,  butter,  sugar,  and  egg  white,  with  'iO 
NiCL 


ay  

Third  day .... 
Fourth  day  — 
FUtbday  


Seventh  day. 
Period  C 

First  day  


Bread,  butter,  sugar,  and  ec^'  uhit.'  

Bread,  butter,  sugar,  and  egg  w  hlte,  with  3 

grams  ammonium  citrate. 
Breiul,  butter,  sugar,  and  egg  white,  with  t 

(HXW  gram  Fe  (sulph.  lerr. ). 
Brtxi*!,  butter,  sugar,  and  egg  whiu>,  with  1  : 

gram  KjCOj. 
Bn-iid,  butter,  sugar,  and  &x  white,  with 

2  j:.  k'r  utks  ammoBlam  eranrt*  and  2.25 

^gramsCalll'O,. 

Bread,  biuter,  sugar,  ami  e^:>;  white,  with  .1 
grams  ammonium  riirate  and  3  grams 
CaHFO,. 

Brea<l,  ))Uttcr,  sui;ar,  and  egg  white  


Secon<l  day . . . 
Experiment  No.  6: 
Period  Q— 

Flntdaj  

flMOOOd  dKf,m, 

Vodrthdty... 

PerlorJ  L- 

Flrst  day  

Se<'ond  >iay . . . 
Third  day.... 


Bread,  butter,  sugar,  and  meat,  with  3 

grams  Natl, 
Bread,  butter,  sugar,  and  meat  


Brearl,  butter,  meat. 

with  2  grams  NaCl. 
Bn>a<l.  I  iitt<  r,  meat. chWW, tat, Hd 

with  s  grams  NaCl. 
Brpiki,  butter,  meat.  cheBM, taa,  and 

with  15  grams  NaCl. 
BreAd,  l)utler,  meat,  ch. 

with  15  .*)  grams  NaCl. 


Bread,  butter,  me^it,  cheese,  tea,  and  sugar, 

with  2  grams  NaCl. 
Bread,  butter,  meat,  cheese,  tea,  and  sugar, 

with  s  grams  NaCl. 
Dread,  butter,  meat,  cheese,  tea,  and  sugar. 


3ram. 

aoii 

.016 
.014 

Oram. 
0.044 
1  .033 

.m 

Gtam.  Gram. 
0.015  -O.t^S 
.015     -  .032 

( .oi*y  (-  .on) 

.017 

.026 

\  •  via) 

{—  .mj 

.Uih 
.012 
.012 

.020 
.028 
.029 

.(MO 
.(HO 

-  .03 

-  .OM 

-  .057 

.012 

.030 

.019 

-  .tH3 

.014 

.032 

.020 

-  .(08 

.013 

.059 

.022 

—  .071 

.012 

.028 

-  .m 

.011 

.045 

.028 

-  .od 

.234 
.212 
.204 
.205 

.068 
.068 

.ow> 
.im 

.174 

.09** 
.t)92 

-  m 

+  .030 

+  .ao 

.202 
.201 

.()»• 
.092 

.  092 

+  .034 

±  Mf\ 

.202 

.110 

.  Wv 

—  .Wi 

.07S 
.07h 

.m 

.076 

.000 
.078 

-  .106 

-  .m 

.079 

.Ortl 

.050 

-  .(B2 

.070 

.057 

.076 

-  .  i>3 

.073 

.  049 

.060 

-  .036 

.  DTK 

.031 

.040 

+  .(W 

.018 

.034 

,030 

-  .aiC 

.2M 

.021 

.213 

-r  .CX 

.211 

.028 

.213 

-  .OK) 

.SO 

.085 

.342 

-  .007 

.327 

.125 

.242 

-.00 

.szr 

.19 

.243 

-  .OM 

.m 

.123 

.10 

•t-.as 

.aao 

.108 

.2:*! 

-  .017 

.327 

.119  ! 

.234 

-  .ax 

.327 

.122  : 

1 

.334 

•>  .OS 
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OCCTJBBEirCE  AVD  METABOLISIC  OF  FHOSPHOJaUS. 

Phosphorus,  like  calcium,  is  an  important  constituent  of  tiie  bones, 
of  the  active  tissues,  and  also  of  the  body  fluids.  Calcium  phosphate 
is  the  chief  mineral  mgredient  of  bone  and  is  supposed  to  constitute 
about  three-fourths  of  the  entire  ash  of  the  body.  Phoephorus 
compounds  are  also  the  most  prominent  as  constituents  of  the  mufr* 
cl'es  and  blood  corpuscles  and  stand  next  to  the  chloride  in  abundance 
in  the  plasma  and  lymph.  Voit  estimated  that  a  human  body 
weighing  70  kilograms  (154  pounds)  would  contain:  In  the  bones, 
1,400  grams  phosphorus;  in  the  muscles,  130  grams;  in  the  brain 
and  nerves,  12  grams. 

As  the  phosphorus-  of  the  tissues  exists  largely  in  the  form  of 
nucleo-proteids  and  nucleins — ^the  characteristic  substances  of  cell 
nuclei — and  as  these  cell  constituents  are  most  active  in  metabolism, 
whereas  the  material  of  the  bones  is  commonly  assumed  to  be  com- 
paratively inactive,  there  has  been  a  tendency  to  regard  the  phos- 
phorus metabolism  as  in  some  degree  a  measure  of  the  nudeo- 
proteid  metabolism,  as  the  output  of  nitrogen  is  taken  as  a  measure 
of  the  metabolism  of  protein  in  general. 

Several  investigators «  have  studied  the  urinary  excretion  of  phos- 
phates influenced  by  those  conditions  which  are  believed  to  be 
connected  with  the  metabolism  of  nucleins,  and  an  intimate  connec- 
tion between  changes  in  the  phosphorus  eliminated  anr?  in  the 
katabolism  of  nucleins  is  evidently  assumed  by  Dunlop,  Paton, 
Stockmann,  and  Maccadam'*  in  interpreting  the  results  of  their 
investigations  of  the  effect  of  muscular  exertion.  In  these  experi- 
ments each  subject  was  kept  on  a  uniform  diet  for  7  days,  on  the 
fourth  of  which  ns  much  exercise  (bicycle  riding)  was  taken  as  could 
be  endured  without  serious  discomfort.  In  each  case  the  dny  "r 
days  follo?dng  the  exertion  showed  an  increased  elimination  of 
nitrogen  and  sulphur,  but  only  when  the  subject  was  in  poor  training 
was  there  a  corresponding  increase  in  the  elimination  of  phosphates 
and  of  uric  acid.  From  this  it  was  concluded  that  with  tlm  subject 
in  good  training  only  simple  proteid  is  broken  down,  while  if  the  sub- 
ject be  in  poor  training  this  consumption  of  simple  proteid  is  accom- 
panied by  a  consumption  of  nucleo-proteid.  In  this  connection  it  is 
interesting  to  note  the  observation  previously  made  by  Prsysz,' 

*»  MoraczewHki.  Arch.  PatJi.  Auat.  u.  Physiol.  [Virchowj,  151  (1898),  p.  22;  MUroy 
and  Malcom.  Jour.  Physiol.,  23  (1898),  p.  217,  and  25  (1899),  p.  106;  White  and 
Hopkins,  Ibid,,  24  (1880),  p.  42;  Loewi.  Arch.  Expt.  Path.  u.  Fhannafcol.,  44 
(1900-1),  p.  1;  abfl.  in  Jotir  Thorn  Soc.  [London],  78  (1900),  II,  p.  417. 

6  Jour.  Phvfiol..  22  ( 18<l7-!)Si,  p.  68. 
Ungar.  Arch.  Med.,  1  (18tt2-93),  p.  38;  rev.  in  Arch.  Physiol.  [PflUgerj,  54  (1893), 
p.  21. 
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that  the  mcreased  eliminatifm  of  phosphorie  acid  resultiiig  from 
walkmg  a  given  dbtanoe  (25  kilometeiB)  was  considerably  greater 
when  the  distance  was  walked  at  a  rapid  rate,  causing  a  more  intense 
though  Ics^  prolonged  exertion. 

On  the  other  hand,  it  was  early  shown  by  Voit  that  the  hodj 
material  kataholized  during  fasting  comes  quite  largely  from  the 
bones;  and  Jordan,  Hart,  and  Patten,''  as  the  lesolt  of  an  extended 
inrestigation  of  the  phosphorus  compounds  of  feeding  stuffs  and 
their  behavior  when  fed  to  herbivorous  animals,  have  ccmcluded 
that  the  phosphorus  metabolism  consists  largely  in  the  fonnation  of 
inoiganic  phosphates  from  comparatively  simple  organic  compounds 
such  as  phytin. 

Whether  the  phosphorus  elimination  can  in  any  case  be  tak^  as  an 
indication  of  nucleo-proteid  metabolism  or  not,  it  is  certain  that  the 
output  of  phosphorus  and  the  output  of  nitrogen  do  not  run  parallel 
and  can  not,  therefore,  be  measures  of  the  same  set  of  metabolic 

changes. 

In  a  set  of  experiments  by  Sherman  and  Hawk,*  carried  out  pri- 
marily for  the  purpose  of  studying  the  time  relations  of  the  elimhii^ 
tion  of  nitrogen,  sulphur,  and  phosphorus  after  ingestion  of  meat, 
the  course  of  renal  elimination  of  these  three  elements  was  observed 
simultaneously,  the  urine  being  collected  in  3-hour  periods  during 
the  day  with  a  9-hour  period  at  night.  The  rates  of  elimination  for 
nitrogen  and  sulphur  were  foimd  to  run  nearly  parallel,  rising  and 
falling  twice  during  the  day  and  reaching  a  minimum  during  the 
night.  The  fluctuations,  though  quite  regular,  were  not  very  great, 
the  highest  rate  of  elimination  found  for  any  3-hour  period  during  the 
day  being  usually  only  about  one-fourth  greater  than  the  average 
rate  for  the  9  hours  of  the  night.  On  the  other  hand,  in  the  elim- 
ination of  phosphorus  the  fluctuations,  though  less  regular,  were 
considerably  larger,  the  maximum  rate  of  elimination  being  two  or 
three  times  the  minimum.  The  minimum  rate  of  elimination  of 
phosphorus,  unlike  that  of  nitrogen  and  sulphur,  was  reached  not 
during  the  night  but  at  some  time  in  the  forenoon,  usually  from  1  to 
3  hours,  but  sometimes  from  4  to  6  houro,  after  rising.  Moreover, 
these  experiments  taken  in  connection  with  those  of  Rosemann* 
and  RoMSske'  appear  to  indicate  that  the  output  of  phosphorus  is 
more  affected  by  sleep  and  other  factors  of  the  daily  routine  and 
less  affected  by  food  than  is  the  elimination  of  nitrogen  and  sulphur. 

a  Now  York  Slate  Sta.  Tech.  Bui.  1;  Amor.  Jour.  Physiol.,  If.  f  p.  268. 

b  Am.  r.  Jour.  Physiol.,  4  (1900),  p.  25;  10  (1903),  p.  115;  10  (1904),  p.  269. 
«Anh.  rhyaiol.  [PllUgerJ,  05  (1897),  p.  343. 

fiUebcr  den  V«rlauf  der  fhoqilioiwiin-AtiMclieidiiiig  beim  MenBchoD.  loaiig. 
Din.,  Oriebwald,  1897. 
827 


Uiyiiized  by  Google 


23 


While  the  nitrogen  and  phosphorus  metabolism  are  thus  largely 
independent  in  their  general  course,  it  is  essential  for  the  growth  of 
new  tissue  that  phosphorus  shall  be  stored  as  well  as  nitrogen. 
Hence,  when  there  is  a  storage  of  nitrogen  sufficiently  prolonged  to 
represent  tissue  growth,  it  would  seem  probable  that  a  parallel 
storage  of  phosphorus  would  occur.  In  most  cases  which  have  been 
studied,  a  prolonged  gain  of  nitrogen  has  been  found  to  be  accom- 
panied by  a  gain  of  phosphorus,  and  Tice  versa,  but  among  adults 
there  are  many  exceptions  to  this  rule,  as  for  example  when  the  food 
is  comparatively  rich  in  phosphorus  and  poor  in  nitrogen.  Under 
such  conditions  very  pronounced  loss  of  body  nitrogen  may  be  accom- 
panied by  equilibrium  or  even  by  gain  of  phosphorus. 

The  importance  of  phosphorus  as  building  material  for  the  growing 
organism  is  strikingly  indicated  by  the  way  in  which  nature  provides 
a  milk  richer  in  phosphorus  in  those  ^>ecies  in  which  the  growth  of 
the  young  is  proportionally  rapid  as  shown  by  the  following  table 
based  mainly  upon  the  work  of  Bunge"  and  his  pupils. 


Relation  of  milk  to  rate  of  growth^  in  man  and  animdU. 


SpoOiB*. 

Tiino  ro- 
quirtxl  for 
lu-w-bom 
to  duulite 
tho  l)irth 

weight. 

Proportion  of  principal  buUd- 
lnginftt«rt«f  In  tbemilk. 

Pratain* 

Calcium 
oxld. 

Pho»- 
pborm 
pentoxid. 

Kan  '.  

Daft. 
IW 
«D 
47 
St 
15 
14 
9 
0 

Peretmt. 
1.6 
S.0 
3.5 
3.7 
4.9 
5.3 
7.4 
14.4 

0.08 
.13 
.16 
.80 
.25 
.35 
.46 
.89 

Ptreent. 
AOS 
.13 
.30 
.38 
.30 
.31 
.51 
.90 

Ham  

OMt  

ftoW  

TYPES  OF  PHOSPHOROUS  COMPOUNDS  IN  FOODS  AND  TH£IB 

nUTBITIVB  BBIiAXlOVS. 

The  most  abundant  of  the  phosphorous  compounds  of  food  thus  far 
studied  may  be  grouped  provisionally  under  four  lioads:  (1)  Inor- 
ganic phosphates;  (2)  simple  organic  derivatives  of  phosphoric  acid 
and  phosphates  (phytin,  etc.);  (3)  phosphorized  fats  (lecithin,  etc.); 
and  (4)  phosphorized  proteids  (nucleo-proteids,  nucleo-albumius). 

Miescher^  studied  the  formation  of  complex  from  simpler  phos- 
phorous compounds  in  the  animal  body  by  observations  upon  the 
Rhine  salmon.  During  the  breeding  season  these  fish  remain  a  long 
time  in  fresh  water,  taking  no  food  but  developing  large  masses  of 

•  Abderhaldeu'B  Physiologirtche  Chemie.   Berlin,  liKMi,  p.  4Si. 
ftArcb.  Exp.  Pkth.  Pharm.,  37  (1896),  p.  m 
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roe  and  milt  at  the  expense  of  molecular  tissue.  This  process  appean 
to  involve  the  formation  of  considerable  amounts  of  phosphorized 
proteids  and  fats,  from  simple  pioteids  and  fats  and  inoiganic 
phosphates.  The  conclusions  reached  by  Miescher  have  in  the  msin 
been  confirmed  by  the  recent  investigations  of  Paton*  in  Scotland. 

Maxwell^  investigated  the  relations  of  lecithin  and  phosphates 
with  reference  to  both  plant  and  animal  metabolism.  The  plant 
ordinarily  receives  its  phosphorus  almost  entirely  in  the  form  of 
inotganic  phosphates  from  which  it  builds  up  representatives  of  all 
of  the  above-mentioned  groups  of  organic  phosphorous  compounds. 
At  the  time  of  Maxwell's  investigations  the  wide  distribution  of 
notable  amounts  of  phytin  compounds  was  not  recognized  and  it  is 
probable  that  the  phosphorus  occurring  in  this  form  (especially  la 
seeds)  was  considered  by  Maxwell  as  belonging  to  the  mineral  phos- 
phates. Maxwjell  found  in  germinating  seeds  aA  increase  of  ledthin 
at  the  expense  of  phosphates  [and  phytin]. 

A  similar  formation  of  lecithin  from  phosphates  appeared  to  take 
place  in  eggs  during  the  first  stages  of  incubation,  from  Which  it 
would  appear  that  not  only  in  the  fully,  developed  animal  (as  observed 
by  Biieacher)  but  also  in  the  earliest  metabolic  activities  within  the 
egg,  it  is  possible  for  animal  cells  to  synthesize  lecithins  from  simpler 
phosphorous  compounds.  In  the  later  stages  of  incubation,  as  the 
bones  of  the  chick  developed,  there  was  a  marked  decrease  of  ledthina 
and  increase  of  phosphates,  indicating  that  lecithin  is  largely  con- 
cerned in  the  growth  of  even  such  tissues  as  bone. 

Chiefly  on  account  of  certain  peculiarities  which  had  been  observed 
in  the  artificial  digestion  of  casein,  the  digestibility  and  nutritive 
value  of  the  phosphorized  radicles  of  phospho-proteid  was  for  some 
time  in  doubt.  In  1897,  however,  Marcuse,*^  working  in  Rohmann's 
laboratory,  showed  by  a  series  of  digestion  and  metabolism  experi- 
ments with  dogs  that  about  90  per  cpnt  of  the  phosphorus  of  the 
casein  fed  was  al^rbed  and  apparently  well  utilized. 

Steinitz,''  in  continuing  the  work  begun  by  Marcuse;  studied 
especially  the  question  whether  the  phospho-proteids  when  fed  to 
the  exclusion  of  phosphates  were  able  to  support  a  storage  of  phos- 
phorus in  the  body.  In  these  experiments,  dogs  wove  fed  with 
casein  (in  the  form  of  nutrose)  or  with  ovovitellin,  with  the  addition 
in  each  case  of  cane  sugar  and  a  mixture  of  salts  containing  sodium, 
potassium,  and  calcium  chlorid,  magnesium  citrate,  and  iron  citrate. 
In  a  control  experiment  the  food  consisted  of  myosin,  rice  starch, 

«  Jour.  Physiol.,  22  (1898),  p.  333. 
&  Amer.  Chem.  Jour.»  13  (1891),  p.  Iti;  15  ( 1893)»  p.  1S5. 
<  AJTch.  Physiol.  [PaOger].  67  (1887),  p.  373. 
<tlbid.,  72(1898),p.7fi. 
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bftcon,  meat  extract,  and  meat  ash  with  distilled  water.  In  these 
experiments  the  phospho-proteids  gave  better  results  in  the  storage 
of  phosphorus  than  did  the  control  diet  containing  mainly  simple 
proteids  and  inorganic  phosphates. 

Zadik'  and  Leipziger/  apparently  working  ind^tend^tly,  though 
both  in  Rohmann's  laboratoryi  supplemented  the  work  of  Steinits 
by  sunilar  metabolism  experiments  in  which  edestin  was  fed.  Both 
found  that  here  also  the  phoephonis  balance  was  distinctly  less 
favorable  upon  a  mixture  of  phosphates  and  simple  proteids  than  on 
a  diet  containing  phosphorized  proteids  in  corresponding  amounts. 

Rohmann,''  in  summarizing  and  discussing  the  work  thus  carried 
out  in  his  laboratory,  and  especially  the  experiments  of  Steinitz  and 
Leipziger,  compares  the  results  as  follows: 

Calculated  daily  iloragc  uj  phosphorus  on  different  diets. 


CbaracterisUc  food  of  period. 


Nutro8<>  (casein  preparation) 
Vltellln  (from  eeg  yolk)  


Phosphorus 
resorbed 
per  IdJo- 

gram  body 
weight. 

Phosphorus 
Storod  jjor 
kllognuu 
body 
vralgnt. 

(ham. 

MiUifravu. 

^  8.8 

.0283 

.06fi 

.  .1 

.ou 

.1 

It  should  be  noted  in  connection  with  this  method  of  stating  the 
difiPerence  between  the  results  on  the  two  types  of  diet  that  in  the 
experiments  with  the  phosphorized  proteids  (especially  in  the  case  of 
yitellin)  the  amounts  ii  phosphorus  eliminated  by  the  intestine  were 
larger  than  with  myosin  and  edestin  and  it  is  not  Improbable  that  at 
least  a  part  of  this  fecal  phosphorus  may  have  been  utilized  by  the 
body  and  then  eliminated  through  the  intestinal  wall  instead  of 
through  the  kidneys.  After  making  full  allowance  for  this  possi- 
bility, haweYet,  there  remains  a  very  striking  difference  in  the  phos* 
phorus  balance  in  favor  of  the  phosphorized  proteids  as  opposed  to 
the  mixtures  of  simple  proteids  with  inoiganic  phosphates. 

The  storage  of  nitrogen  was  also  more  pronounced  in  the  periods 
in  which  the  phosphorized  proteids  were  fed.  Rohmann  concludes 
that  the  nutritive  functions  of  phosphorized  and  phosphorus-free 
proteids  are  not  the  same,  the  former  being  especially  adapted  to 
furnish  the  material  for  tissue  growth. 

«  Arrh.  IMiysinl.  ('Pfiuger].  77  (1899),  p.  1. 

*Ibid.,  78  (lbS>y),  p.  402. 

«  Berlin.  Klin.  WchnBcbr.,  35  (1K98),  p.  789. 
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In  this  connection  it  is  interesting  to  note  that  when  casein  is 
digested  with  tiypsin,  about  two-thirds  of  the  phosphorus  remains 
in  organic  combination.' 

Ehrstrdm^  experimented  upon  himself  to  detennine  the  effect  of 
repbujing  a  known  amount  of  organic  food  phosphorus  by  mineral 
phosphate.  The  organic  phosphorus  was  taken  mainly  in  the  form 
of  "proton/'  a  casein  preparation  which  was  taken  in  bread  in  order 
to  make  it  more  palatable.  The  phosphorus  balance  was  determined 
during  three  periods:  (1)  On  freely  chosen  food;  (2)  on  a  diet  of  1 
liter  milk  and  500  grams  proton  bread;  and  (3)  on  a  diet  of  1  liter 
milk  and  500  grams  wheat  bread  and  CaHPO^  somewhat  more  than 
sufficient  to  replace  the  phosphorus  of  the  proton.  The  result  was 
as  follows: 


DaU^  income  and  ontyoof  nitrogm  and  ph(>.^phnr>iK.  nx  nff'tctrd  by  substituting  viineral 
phosphates  Jot  food  phosphatts.    Ehr&lrom  s  cj  perimmls. 


Charaeteroldtot. 

Dura- 
tlonof 
period. 

In  food. 

In  urine 
andfeoM. 

o«to  (+) 
or 

lOM(-). 

Ordliury  food: 

i>ajft. 

Ormw. 

Ommt. 

Orunu. 

7 

17.9 

18.60 

-1.31 

7 

Z« 

1.87 

-I-  .CI 

MUk  and  proton  bread: 

6 

17. » 

17.27 

+  .» 

6 

2.  OB 

1.45 

+  it 

MUk  and  wheat  bread,  with 

CaHro,: 

5 
6 

12.  SS 
3.27 

14.36 

-l.M 
•1-  .23 

Comparison  of  the  second  and  third  periods  shows  that  in  the 
latter  the  amount  of  phosphorus  stored  was  considerably  decreased, 
although  the  amount  fed  was  increased.  The  interpretation  of  the 
results  is  somewhat  complicated  by  the  fact  that  the  amount  of 
phosphorus  in  the  feces  was  greater  in  the  third  period  than  in  the  first; 
but  even  if  it  be  assumed  that  only  the  phosphorus  of  the  food 
minus  that  of  the  feces  was  available  to  the  body  the  difference  in 
the  phosphorus  balance  is  still  sufficiently  large  to  indicate  that  the 
phosphorus  in  the  form  of  phospho-proteid  was  of  distinctly  greater 
nutritive  value  than  that  in  the  form  of  phosphate. 

A  further  confirmation  of  this  fact  is  found  in  the  work  of  Gumpert,* 
who,  in  an  experiment  upon  a  man,  found  that  1.88  grams  of  phos- 
phoric anhydrid  given  mainly  in  the  form  of  casein  kept  the  subject 
in  practical  equilibrium,  whereas  the  substitution  of  meat  for  the 
casein,  while  decreasing  the  amount  of  phosphoric  anhydrid  in  the 

aBaylias  aud  Pliainier  in  Cohen's  Organic  ChemisUy,  p.  430;  Jour.  Physiol.,  33 
(1906),  p.  439. 
frSkADd.  Arch.  Physiol.,  14  (1903)»  p.  82. 
«  Med.  KlinUc,  1  (1905),  p.  1037. 
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food  by  only  O.OS  jicram,  caused  a  loss  of  0.25  to  0.40  gram  from 
the  body,  a  result  which  is  evidently  due  to  the  fart  that  the  phos- 
phonis  of  the  casein  was  of  greater  nutritive  value  than  that  of  the 
meat,  about  half  of  the  latter  being  in  the  fo?-Tu  of  ])h<)sphate.s. 

It  does  not  follow,  however,  that  the  pho-^phoi  ii.s  oi  phosphates  is 
without  nutritive  value,  nor  even  as  concluded  by  Zadik,''  that  the  body 
is  incapable  of  utilizing  it  for  tissue  growth.  Keller,**  in  a  study  of  the 
phosphorus  metabolism  of  >oung  children,  found  evitlenco  that 
Rtorap:e  of  phosphorus  was  favored  by  food  which  contained  a  liberal 
siipl'ly  of  phosphates  in  addition  to  phospho-proteids  aiul  phos- 
phorized  fats.  Ehrstrom,  also,  in  the  discussion  of  his  results  above 
quoted,  assigns  to  the  inorganic  phhspliatcs  a  distinct  value  in 
nutrition,  and  from  the  data  of  a  recent  investigation  by  Von  Wendf 
it  may  be  seen  that  the  loss  of  phosphorus  occurring  i>n  a  <liet  poor 
in  ash  was  greatly  reduced  when  dicalcium  phosphate  was  jidded  to 
the  ration  without  any  change  in  the  food  consumed.  The  inorganic 
phosphates  appear  also  to  have  a  prominent  part  in  niaintuining 
the  proper  degree  of  neutrality  in  the  body  fluids,  as  shown  by 
Henderson  and  his  associates.** 

Active  investifj^ations  regarding  the  nutritive  values  of  tlie  })hytin 
Cf>nip()iin(l>.  mid  of  the  phosphoi ized  fats  being  now  in  progress, 
any  utloinpt  to  sumiiiuii^e  the  knowledge  on  these  points  would  be 
premature  at  this  time. 

In  general  it  appeais  that  all  fdur  tyjyes  of  phosphorus  compounds 
are  utilizexl  in  nutniion,  but  that  considerable  differences  in  nutritive 
value  probably  exist. 

It  is  doubtless  largely  for  this  reason  ihat  experiments  upon  the 
intake  and  output  of  phosphorus  liave  given  such  variable  indica- 
tions as  to  the  amount  required  for  the  nuiinteuain  e  of  equilibi  iuni 
in  man.  One  subject  has  sIiomti  equifibriuni  on  a  diet  furnisliing 
0.82  gram  phosphorus  (equivalent  to  l.SS  <;iains  PjOj)  per  day, 
and  another  has  lost  phosphorus  while  on  a  diet  which  furnished 
2.07  grams  (equivalent  to  4.74  grams  of  PjO^)  per  day.  Probably  also 
the  phosphorus  output  like  the  nitrogen  output  is  governerl  to  some 
extent  by  the  previous  habit  of  the  organism,  so  that  the  balance 
of  intake  and  output  for  a  short  period  may  not  show  the  actual 
phosphorus  requirement,  but  something  between  this  and  the  amount 
ordinarily  eaten. 

a  Arcfi.  riiynioL  [Pflagor],  77  (1S99),  p,  1, 

fi  Arch.  Kinderheilk.,  29  (1900),  p.  1. 

c  Skand.  Arch.  Physiol.,  17  (1905),  p.  211. 

'Amer.  Jour.  Fbysiol.,  15  (1906),  p.  257;  18  (1907),  pp.  113,  250;  Jour.  Mod. 
RMnidi,  16  (UNKf),  p.  1;  Abs.  in  Ohem.  Abet.,  1  (1907),  pp.  1020, 1292. 
227 


Digitized  by  Google 


28 


Without  attempting  any  discussion  of  individual  experiments 
upon  (he  phosphorus  requiroment  (satisfactory  interpretation  of 
which  must  await  further  knowledge  of  the  distribution  and  relative 
amounts  of  the  different  iy\ies  of  phosphorus  compounds  in  foods), 
the  general  bearing  of  such  experiments  will  be  considered  after  the 
metabolism  experiments  of  the  present  investigation  have  been 
described. 

METABOLISM  EXPEBIMSVTS  OF  THE  PSESEVT  IHVESTIQATIOE. 

The  present  invest  i<:a(  ion  included  6  metabolism  experiments, 
ench  of  three  dnvs'  duration,  in  which  the  balaTico  of  intake  and  out- 
put  was  determined  for  calcium,  magnesium,  and  pliosphorus.  In 
three  of  the  experiments  the  metabolism  of  iron  w»is  mI'^o  stiidie*!. 
and  the  exporimentjil  conditions  have  been  fully  dexiiljed  anti  ibe 
iron  balances  discussed  in  a  previous  ])ui>iiration."  Such  general 
details  of  these  three  experiments  as  are  essential  to  the  reporting 
of  tlie  studies  of  calcium  .lu  1  magnesium  are  summarized  in  tlie 
present  ])ulilieation.  Tn  all  six  experiments  the  subject  was  the 
F4ime — a  healthy  man  engaged  in  lal)oralorv  work.  The  <liet  of 
each  experiment  was  decided  upon  in  advance  and  was  identical  lur 
each  of  the  three  days  of  each  experiment. 

Each  experimental  day  hei^an  at  7  a.  m.  and  the  food  was  taken 
in  three  nearly  e<|ual  meals,  at  7.30  a.m.,  and  12.20  and  6.30  p.  m. 
Tlie  urine  of  each  experimental  day  was  mixed,  weighed,  and  sam- 
pled for  analysis  and  for  the  preparation  of  a  composite  sample 
representing  tlu^  entire  experiment.  The  feces  for  each  3-day  period 
were  maiketl  off  by  means  of  pure  charcoal  taken  with  the  food  at 
breakfast  of  the  first  day  of  each  expcM-iment  and  of  the  tlay  follow  ing 
its  completion.  Tn  order  to  niininiize  the  danger  of  accidental 
contamination,  the  feec'^j  were  usually  received  directly  in  plalinuni 
dishes  jind  burnetl  to  ii^h  without  any  previous  manipulation.  The 
nitrogen  ctuitenf  of  tho  feces  was  therefoic  not  actually  determined, 
but  wa.s  estimated  from  tiic  results  of  previous  investigations. 

FBBPABATIOir  AKB  SAMFXiDVa  OF  VOOJ>  XATBBZAI.8. 

The  bread  used  in  all  these  experiments  was  one  of  the  common 
brands  of  biscuit  or  "soda  crackers"  sold  in  small  sealed  packages. 
The  contents  of  several  packages  were  mixed  and  sampled  and  por- 
tions weighed  out  for  each  day's  dietary  in  advance. 

In  those  experiments  in  which  milk  formed  a  part  of  the  diet,  it 
was  obtained  in  sealed  quart  bottles  from  one  of  the  large  dealers  in 
New  York  City  and  wjis  doubtless  from  the  mixe<l  j^roduct  of  Tufuij^ 

«  U.  S.  Dep(.  Agr.,  Office  Expt.  SUm^  Bid.  185. 
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cows.  As  a  riilo,  a  fresh  bottle  was  opencid  at  each  meal,  the  contents 
thoroughly  mixi  l,  the  specihu  «rravitv  determined,  and  portions  ' 
withdrawn  at  onri*  for  consumption  and  analysis.  Sinro  tho  specilic 
gravity  was  found  to  be  practically  uniform,  indicating  tiiat  all  the 
milk  was  of  the  same  general  quality,  <  (  inposite  samples  were  pre- 
pared for  analysis  by  mixin<:r  oqual  aniounts  from  each  bottlo  usfd. 

Coap^ulated  white  of  egg  was  used  in  the  sfH-oin!  cxfx'rinipnt .  This 
was  obtaiiied  from  eggs  w^hicli  had  been  kepi  m  boiiui^^  water  for 
about  30  minutes.  Tiie  coagulated  white  of  each  egg  was  carefully 
removed  and  freed  as  thoroughly  as  possible  from  all  traces  of  yolk 
or  shell.  Any  dark  specks  noticed  in  the  body  of  the  white  were  also 
removed.  The  coagulatcii  whites  were  then  mixed  in  glas.s-stoppered 
bottles  and  portions  were  weighed  for  analysis  and  for  each  day's 
dietary. 

For  the  determination  of  moisture,  fat,  and  ash  the  methods  of  the 
Association  of  Official  Agricultural  Chemists  were  used.**  Nitrogen 
was  determined  by  the  Dyer  modification  of  the  Kjeldahl  method, 
which  has  been  found  by  repeated  trials  in  this  laboratory  ^  to  give 
slightly  higher  and  more  accurate  results  than  those  obtained  by 
following  exactly  the  directions  of  the  official  methods.  Protein  was 
estimated  in  all  cases  by  multi])lying  the  amounts  or  percentages  of 
nitrogen  by  the  factor  6.25.  Phosphorus  was  determined  by  pre- 
cipitating first  as  ammonium  phosphomolybdate  and  fmally  as 
magnesium  ammonium  phosphate,  organic  matter  having  been 
destroyed  before  the  first  precipitation  either  by  boiling  with  sul- 
phuric and  nitric  acids,  by  burning  witli  sodium  carbonate  (using 
nitrate  if  necessary  to  facilitate  the  o.xidation),  or  in  the  case  of  feces, 
of  which  the  ash  was  porous  and  alkaline,  by  simph^  ignit  i  n. 

In  the  determination  of  calcium  and  magnesium  in  foods  and  feces 
the  substances  were  bume  1  In  platinum  and  the  ash  dissolved  in 
water  and  hydrochloric  ac  id.  To  the  solution  ammonia  was  added 
until  a  permanent  precipitate  formed.  Enough  acetic  acid  was  then 
added  to  just  dissolve  this  precipitate,  then  also  about  0.5  gram 
ammonium  acetate;  the  solution  was  warmed  and  a  saturated  solu- 
tion of  ammonium  oxalate  added  in  slight  excess,  then  allowed  to 
stand  12  hours,  fdtercd,  and  washed  with  water  containing  am- 
monium oxalate,  ignited  and  weighed  as  OaO.  The  filtrate  was  then 
made  slightly  alkaline  with  ammonia,  then  hydrogen  disodium 
phosphate  added  in  slight  excess,  and  allow  ed  to  stand  in  the  cold 
for  1  hour.  Then  10  cubic  centimeters  of  0.90  specific  gravity 
ammonia  were  added  for  every  100  cubic  centimeters  of  solution  and 

•  U.  S.  Dept.  Agr.,  Bur.  Chcm.  Bui.  46,  revised. 
b  Jour.  AflMT.  Ghem.  Soc,,  26  <1«04),  pp.  967, 1466. 
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flowed  to  stand  ovcrnip^ht.  The  solution  was  filt^rpd  and  the  pre- 
cipitate washed  with  3  per  cent  ammonia  solution,  dried,  separated 
from  the  |)aper,  in:nitcd,  and  weighed  as  Mf^^PjO;.  In  urine  calcium 
ajid  magnesium  were  determined  by  the  usual  piavimetric  methods 
as  given  in  Thierfelder's  revision  of  Hoppo-Seyler's «  volume  on 
chemical  analysis. 

ooMFOsnxoN  or  vood  hatbbials. 

The  food  materials  used  in  the  six  m<'tal)oli.siii  experiments  yielded, 
when  analyzed  by  the  methods  above  outlined,  the  following  results: 

Comporitkm  t^/ood  nuUeriali. 


Labora- 


701 

70S 
703 
831 
832 
833 
834 
836 


Food  material. 


CrMtas  

M«k  

KRg,  white.. 

Crackers  

Milk  

Butter*  

Milk  

■  *  *  •  *  do  •  •  9  ■  •  ■ 


Watei. 


J'cr  ctnt. 

3.66 
87.04 
86.70 

5.  48 
87. 14 
(o) 
87.40 
87.26 


Pro- 
t«ia. 

FaU 

Carbo- 
hydratn. 

Calcium 
oxM. 

nestum 
ozhL 

Ph(»- 
pluma. 

F.  ct. 

r.  rt. 

I'rr  crni . 

I'lT  cmt. 

/'.  ct 

p.  rt. 

P.  rt. 

».  7^ 

\>-  (>.'-. 

7.-.. 

(1  (r>-2 

0.  01 7r. 

aom2 

1.56 

3.£i 

4.11 

4.  Ni 

.1739 

.0173 

.0941 

M7 

11.13 

.27 

.0104 

.0170 

.0110 

1  7H 

9.70 

9.(>4 

73.80 

.0285 

.0173 

.0801 

1.^ 

3.30 

3.89 

4.93 

.  1 7J9 

.01  .'■,2 

.0944 

.528 

.43 

(a) 



.  0<  )1 1 

,ftl3« 

.069 

3. 18 

.1  M 

4.79 

.  ItVt.' 

.  01  .^S 

.ocm 

.508 

3.23 

3.96 

4.86 

.1686 

.0166 

.0920 

1 

«The  sample  <if  tmltiT  wa^  lovt  after  liiMrnnlnation  of  jirotiMii  :in<l  mineral  ronstitiioritj;,  but  hefore  d»* 
termlnaUoDS  o(  water  and  lat  had  been  made.  In  <»Ucuuting  tlie  fuel  value  of  the  diet  in  whioh  bottw 
I  lued  It  It  aonmiBd  that  IIM  liutler  oontainsd  an  BvwigB  ainoimt  of  flit  aa 


DSTAIXiS  OF  METABOLISM  EXPKB,IMF.NT  No.  1. 

The  experiment  was  begun  at  .7  a.  m.  December  30,  1905,  and 
continued  3  days. 

The  weight  of  the  subject  (without  clothing)  was  65  Idlograms 
(143  pounds)  at  the  beginoing  and  62.5  kilograms  (137.5  pounds)  at 
the  end  of  the  experiment.  It  may  be  noted  that  the  usuid  weigfat  of 
this  subject  (without  clothing)  is  63  to  66  kilograms  in  winter  and  60  to 
63  kilograms  in  summer. 

The  dally  food  consisted  of  150  grams  of  l»ead  (crackers)  and 
1,500  grams  of  milk.  The  crackers  furnished  14.6  grams  protein, 
14.0  grams  fat,  and  113  grams  carbohydrates.  The  milk  funiisfaed 
48.4  grams  protein,  61.7  grams  fat,  and  73.2  grams  carbohydrates. 
The  total  nutritive  value  of  the  diet  was  therefore  63  grams  protein, 
76.6  grams  fat,  and  186.2  grams  carbohydrates,  the  fuel  value  being 
1,690  calories. 

u  Hoppe-Seyler, Chemiachen  Analyse.  Berlin,  1903,  7  ed.,  p.  346;  8ed.,  1900, p. 570. 
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The  data  regarding  the  income  and  out^o  of  mmoral  coustituents 
and  iiitrogeu  are  given  in  the  following  table: 

hiicom»mdoiU$Oi^ mineral  No,  1  {miid  Ih.  IS). 


Food  per  day: 

Bread  (crackan). 
Milk  


Total  daily  IncooM. . 


Tmcm: 

Total,  for  :\  days. 
Average  per  day. 


Uriae: 

First  day  (Decern  i 
Second  day  (Jaouafy  l  2) 
ThtaddKril  


n  to  January  1). 


Total,  for  3  days.. 
Averai^  per  day.. 


Total  outgo  per  day  

0«bi  (■(■ )  orloH  (-)  IMT  day . 


Mac- 

imliiHi 
oadd. 

riios- 
phonu. 

Nitrogen. 

(Jfd  171 9 

n  (u  j 
2.tm 

0.036 
.260 

a  134 

1.412 

2.34 
7.76 

2.6S1 

.286 

1.&I6 

laio 

r,  t^to 

1.880 

.510 
.170 

1.710 
.570 

.850 

IZ52 
13.56 
13.19 

1.110 
1.140 

.  (i.10 
.210 

.570 
.190 

.T  1110 

i.oao 

39.  27 
1.1(» 

2.000 

.360 
-.074 

1.600 
-.€M 

13.55 

In  this  experiment,  therefore,  there  was  a  considerable  storage  of 
calcium,  slight  losses  of  magnesium  and  phosphorus, and  aconsiderable 
loss  of  nitrogen.  The  calcium,  magnesium,  and  phosphorus  balances 
will  be  discussed  beyond  in  connection  with  those  of  the  other  experi- 
ments. The  loss  of  nitrogen  was  due  rather  to  the  low  fuel  value  than 
to  the  low  protein  of  the  diet,  since  experiment  has  shown  that  about  ^ 
grams  of  protein  suffice  for  the  maintenance  of  nitrogen  equilibrium  in 
this  subject  when  the  food  is  of  adequate  fuel  vahie. 

DETAILS  07  KETASOUSM  £XP£&IM£NT  Ho.  2. 

This  experiment,  which  followed  the  preceding  one  without  inter- 
mission, was  begun  at  7  a.  m.  January  3,  1906,  and  continued  for  3 
days. 

The  weight  of  the  subject  (without  clothing)  was  tipproximatclj  62.5 
kilograms  (137.5  pounds)  both  at  the  beginning  and  at  the  end  of  the 
experiment. 

The  daily  food  consisted  of  400  grams  of  bread  (crackeis)  and  250 
grams  of  coagulated  white  of  egg.  This  food  was  taken  with  about 
1,000  grams  of  distilled  water.  The  crackers  furnished  39  grams 
protein,  39.8  grams  fat,  and  301.3  grams  carbohydrates.  The  egg 
white  furnished  27.8  grams  protein  and  0.7  gram  fat.  The  total 
nutritive  value  of  the  diet  was  therefore  66.8  grams  protein,  40.5 
grams  fat,  and  301.3  grams  carbohydrates,  the  total  fuel  value  being 
1,883  calories. 
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The  data  recording  the  income  and  outgo  of  mineral  constituents 
and  nitrogen  are  given  in  the  following  table: 

Income  and  outgo  of  mtncrat  eofulifiwfite  th  nwtoftolMm  ca^wrifnenl  Ab.  t  {uM  JV6.  If). 


Kind  <rf  material. 


Food  per  tlav: 

Itrt'ii'l  (craolEM). 
kgi^  white  


Total  daily  iacoinc  « . 


Fcc«^: 

First  (lav  (January  ."M). . . 
Second  day  (January  4-6). 
TblMl  (tax  (Inoirr  IM(>. . 


Total  for  :5  dav:*., 
Avemge  per  day. 


IJrine: 

Flrsi  <lav  (Januarv  .M)... 
Second  day  (Jaotiary 
Tbinl  day  (Juu»f7  5-6). . 


Total  for  ;}  day  v. , 
A  viTuw't'  \ivx  'iuy. 


Total  oateo  per  day. 
Lonpardajr  


Calcinm 
oxid. 


GraiM. 
0.113 


.139 


.«0 

.9(10 


1.44Q 
.480 


Magne- 
sium 
oxId. 


Gnm. 
0.070 
.043 


,113 


.060 
.190 


.240 
.080 


.29(1 
.097 

.577 


.390 
.130 


.210 
.017 


pborus. 


Nttroj«o. 


Oram*. 

0.357 
.027 


On  mi. 
44S 


laaB 


.170 
.500 


.«70 
.223 


.900 
.740  I 
.630  I 


(2.25) 
(.75) 


IX  I* 
12.9 


2.260 
.753 


39. « 
15.21 


.97ri 


13.96 

tv 


a  Alxiiii  1  ,iKKi  grams  ol  dl'itllUHl  wuter  wore  taken  daily  with  thb  diet. 

Tli(»  diet  of  the  second  experiment,  while  slightly  higher  in  protein 
and  fuel  value  than  that  of  the  fiistf  contained  only  about  one- 
twentieth  as  much  lime,  two-fifths  as  much  magnesia,  and  one-fourth 
as  much  "phosphorus.  The  diet  (bread,  ofr^  w^hite,  and  distilled 
water)  was  rather  distasteful  and  appeared  to  be  the  cause  of  a  slight 
looseness  of  the  bowels,  which  appeared  at  the  end  of  this  penod. 

The  balances  show  a  moderate  loss  of  magnesium  and  considerable 
losses  of  calcium,  phosphorus,  and  nitrof^en.  At  the  close  of  this 
experiment  the  diet  was  increased  to  2,560  calories  with  only  a  slight 
increase  of  protein,  whereupon  the  loss  of  nitrogen  fell  at  once  to  only 
0.2  gram  per  day,  showing  that  the  negative  nitrogen  balance  was 
attributable  to  insufficient  fuel  value. 

■ 

DETAILS  OF  MSTABOLISH  BXFBBBCBIIT  ITo.  8. 

This  experiment  was  begun  at  7  a.  m.  June  3, 1906,  and  continued 
3  days.  In  order  that  the  bodily  condition  of  the  subject  should  be  as 
nearly  as  possible  the  same  as  in  the  second  experiment,  the  diet  of 
the  3  days  preceding  the  third  experiment  was  the  same  as  in  the 
first  es^eriment,  viz,  150  grams  of  crackers  and  1,500  grams  of  milk 
per  day. 

The  weight  of  the  subject  (without  clothing)  was  approximately 
62.7  kilograms  (1,38  pounds)  at  the  beginning  and  61.8  kHograms 
(136  pounds)  at  the  end  of  the  experiment.  The  initial  weight  wis 
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therefore  practically  the  same  in  this  aa  in  the  second  experiment, 
and  the  loss  of  0.9  idlogram  during  the  3  days  was  probably  due  as 
laigely  to  the  hot  weather  as  to  the  deficient  fuel  value  of  the  diet. 

The  daily  diet  consisted  of  450  grams  of  the  same  lot  of  soda  crackers 
as  were  used  in  tht»  first  and  second  experiments,  with  an  average  of 
1,200  granLs  of  distilled  water  per  day.  The  crackers  supplied  43.9 
grams  protein,  44.7  grams  fat,  and  339  grams  carbohydrateSi  the  total 
fuel  value  being  1,930  calories. 

The  average  daily  income  and  outgo  of  mineral  constituents  and 
nitrogen  are  shown  in  the  following  table: 

Income  and  outgo  of  mineral  conslitumts  in  metabolism  experiment  No.  S  (serial  No.  7,f ). 


Kind  of  mateilBl. 


Food  pi-r  'iiiv: 

Bread  (i-rackcrs). 
Dlsttlkd 


Total  dtilj  InooBM. 


Feces: 


Total  lor  3  da: 
AVengapcr 


Urine: 

First  day  (June  :j-4) . . . 
Second  aay  (June  4-5). 
Third  «iav  (June  5-6).. 


Total  for  3  dajs.. 
ATMate  per  day. 

Total  out^o  perdaj..., 
Loss  per  dajr  


Calcitun 
oxld. 

dttin 
oxid. 

plwnui. 

Nitrogen. 

Gram.i. 
0.  126 

Oram. 
0.079 

Or  arm. 
0. 401 

Oraiii «. 
7.U2 

.  121) 

.07 'J 

.401 

7.02 

3.600 
l.ZW 

.379 
.120 

1.355 
.4.')2 

(.70) 

.062 
.044 

.056 

.066 
.095 
.098 

.986 

.  IV.'  J 

.  47 »» 

lO.  t>4 
10.  46 
9.77 

.  162 
.054 

.279 
.093 

2.()M 
.695 

m.  87 
10.29 

1.2H4 
1.158 

.119 
.140 

1.147 

10.99 
3.97 

Ilcrc^.  with  the  amounts  of  lime,  magnesia,  and  plio.splioru.s  about 
the  same  as  in  the  second  experiment,  the  losses  are  in  eaeh  case  con- 
siderably greater  and  in  the  case  of  lime  conspicuously  so,  the  excre- 
tion of  lime  being  more  than  twice  as  great  as  in  the  second  experi- 
ment. 

Dni  iiii;  tliis  experiment  the  food  did  not  becon)c  so  distasteful  as 
during  tlie  second,  but  there  was  some  lack  of  appetite  and  at  times 
a  slight  feeling  of  fullness  and  thirst  after  meals.  There  was  also  in 
this,  as  in  tlie  second  experiment,  a  slight  tendency  toward  looseness 
of  the  bowels. 

DETAILS  OF  XBTABOUU  BZPBBIKBNT  No.  4. 

This  escperiment  followed  the  preceding  one  without  inteimission 
and  continued  for  3  days,  June  0-0,  1006. 

The  weight  of  the  subject  (without  clothing)  was  approximately 
61.8  kilograms  (136  pounds)  at  the  beginning  and  63.2  kilograms  (139 
pounds)  at  the  end  of  the  experiment. 
48920**— BuU.  227—10  3 
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The  <tiet  consisted  of  450  grams  ''soda  crackers"  (of  the  same  Idnd 
as  in  the  earlier  experiments  but  from  a  different  lot,  No,  831 450 
grams  milk  (No.  832),  75  grams  butter  (No.  833),  and  1,500  grams  of 
hydrant  water  per  day.  The  crackers  fiunished  43.7  grams  of  pro- 
tein, 43.4  grams  of  fat,  and  332  grams  of  carbohydrates.  The  milk 
furnished  14.9  grams  of  protein,  17.5  grams  of  fat,  and  22  grams  of 
carbohydrates.  The  butter  furnished  0.3  gram  protein  and  63.8 
grams  of  fat.  The  total  food  value  was  therefore  58.9  grams  of  pro- 
tein, 124.7  grams  of  fat;  and  354  grams  of  carbohydrates,  yielding  a 
total  of  2,774  calories  per  day. 

The  data  of  income  and  outgo  of  calcium,  magnesium,  phosphorus, 
and  nitro^n  during  this  experiment  are  given  in  the  following  table: 

Income  aiul  outgo  of  mineral  comUiucnU  in  metaboUtm  expaimenl  No,  4  (ierial  Jfo,  i4). 


Kindolimtectal. 


Flood  per  day: 

Bread  ((^Bcken). 

Milk  

Batter  

Wuee  


Calcium 
oxid. 


NltiPfND. 


Total  (tally  Incoma. 


Feces: 

Total  for 3 days.. 
AvwBgeperaay. 


Urine: 

First  day  (June  6-7)  

Second  day  (Jun? ' s)  

Third  day  ( Jiuie  »-»)  • 


Total  for  3  dan.. 
Average  per  dajr. 


Total  outgo  TOr  day  

Gain  (4- )  or  loss  ( per  day. 


Oram*. 

Gram. 

Gram*. 

Grams 

0.  l  is 

{),  078 

0.4O1  < 

1) 

.  77,H 

.(>)» 

.  425 

2  3S 

.017 

.001 

.010 

.05 

.023 

.013 

,m 

.IflO 

.m 

>.41 

2.147 

.678 

.7l« 

:iS 

.396  ' 

.77 

.513 

d..ie 

.111 

.  13U 

9  7'i 

.  149 

_ 

.  l.« 

.773 

9.31 

.323 

.386 

1.976  > 

3&M 

,m 

.132 

.m 

.sM  ; 

10.32 

+-m 

-.025 

-.91 

Here  the  fuel  vulue  of  the  diet  wtis  adequate  and  the  subject  was 
gaininof  in  \vci«,dit.  The  intake  of  58.9  grains  of  protein,  0.S36  gmm 
of  phosphorus  (equivalent  to  1.91  grams  of  P2O5),  and  0.16  gram  of 
magnesin  was  ^^af  quite  sufficient  for  equilibriimi,  although  in  each 
case  the  Ijody  had  received  during  tlie  preceding  period  an  even 
smaller  allowance.  A  daily  intake  of  0.948  gram  of  lime  resulted, 
however,  in  an  average  stoi  age  of  0.124  gram,  or  about  one-eighth  of 
the  amount  taken  in  the  food* 

DBTAH^S  OF  HETABOUSM  BZFEBIXENT  No.  6. 

This  experiment  began  on  the  morning  of  June  9,  1906,  following 
experiment  No.  4  without  intermission,  nm]  continued  for  3  days. 

The  weight  of  the  subject  (without  clothing)  was  approximately 
63.2  kilograms  (139  potiudv)  at  the  beginning  and  62.5  kilograms 
(137^  pounds)  at  the  end  of  the  experiment. 
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The  diet  consisted  of  300  grams  crackers  (No.  831),  450  grams  milk 
(No.  834),  and  76  grams  butter  (No.  833)  per  day,  with  which  was 
taken  1 ,000  cubic  centimeters  of  hydrant  water.  The  crackers  fur- 
nished 29.1  grams  protein,  28,9  grams  fat,  and  221  grams  carbo- 
hydrates; the  milk  14.3  grams  protein,  17.6  grams  fat,  and  22  grams 
carbohydrates;  the  butter  0.3  gram  protein  and  63.8  grams  fat. 
The  total  food  was  therefore  43.7  grams  protoin.  1 10.3  grams  fat,  and 
243  grams  carbohydrates,  yiehling  in  all  2,140  calories  per  day. 

The  data  of  income  and  outgo  of  calcium,  magnesium,  phosphorus, 
and  nitrogen  are  given  for  this  period  in  the  following  table: 

/neoNM  and  outgo  of  maunU  oomtUumts  in  metoMitm  experiment  No.  S  (urial  No.  15). 


Kind  of  material. 


Tood  p<>r  (lay: 

Bread  (enoken)  

Milk  

Butter  

Water  

Total  daUjr  Inooine. ... . 

Feoet: 

Total  forSdajs  

ATentepMrdi/  

UriDc: 

First  day  (June  9-10}. . . . 
Second  day  (J  una  10-11) . 
ThlKl  day  (June  11-12).. 

Total  for  3  da%-s  

Avcragp  per  uay  

Total  outgo  per  day  

^  *  t(4>y«rlMi(-)p«rday 


Oalciuin 

oesiom 
oxld. 

Fhos- 
pliorus. 

Nitrogeo. 

Ora  mn. 

u.  (xm 

.  73(  . 
.017 
.017 

Oram 
0,  (>.■,  .' 
.070 
.001 
.ftfW 

Ora  ma. 
0.267 
.426 
.010 

Grams. 
4.0C 
2.9 
.08 

.tl6<i 

.132 

7.00 

L74& 
.iW2 

1 

.138  .480 

.04«  1  .im 

.  174 
.311 
.180 

.  \u\ 

.155 
.IM 

.»48 

.m 

7.84 
0.28 
&82 

.m 

.188 

.415 
.  13H 

i371 
.790 

25.61 
8.54 

.770 

.m 

-.062 

.960 
—.2*8 

9.08 
~2L08 

Here^  with  a  somewhat  decreased  intake  of  each  of  the  elements 
studied  as  well  as  of  the  fuel  yalue  of  the  diet  the  storage  of  calcium 
continued  at  a  somewhat  decreased  rate,  and  the  losses  of  magnesium, 
phosphorus,  and  nitrogen  continued  at  an  increased  rate  as  compared 
with  the  preceding  experiment. 

DBTAXL8  OF  XBTABOUSM  SXFS&IMSMI  No.  6. 

This  experiment  followed  thut  lust  (lescril>e<l  wiiiiDut  intermission 
and  t  uiiunuetl  for  3  ilays,  ,Iime  12-15,  19()(). 

The  wei«;ht  of  the  suhjoct  was  upi)r()xiiiiutely  t»-.5  kilograms  (137^ 
pounds)  at  the  lM';j;iimiiig  and  02.3  kilograms  (137  pounds)  at  the  end 
of  the  cxperiiiicut. 

The  diet  consi.sted  of  300  grams  <  rackei-s  (No.  S31 )  and  1,350  grams 
milk  (No.  835)  per  day.  The  craekt'is  furnished  29.1  grams  protein, 
28.9  grams  fat,  and  221  grams  carbohydrates;  tlie  milk,  43.6  grams 
protein,  53.3  grams  fat,  and  64  grams  carbohydrates;  the  total  food, 
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72.7  ^rams  protein,  82.2  grams  fat,  and  285  gram»  carbohydrates; 
yielding:  in  all  2.170  culorios  per  day. 

Tho  data  of  iin  uijio  and  mitgo  of  cHlciuni,  magnesium,  phosphorus, 
and  nitrogen  are  given  in  the  following  table : 

Ineom$  and  outgo    raxnmA  eoiwCAiwnCt  «n  mc(adoliim  txfavmetd  No.  e  (aoiai  No,  it). 


KlndoTiiMiMM. 


Bread  (crackers) 
Milk  

Total  dallT 

''"'rotal  for  3  days  

Aymgb  per  dfty  

Urine: 

First  flay  (Jnrif  l.'-l.l)... 
Second  day  (Jiinr  13-H), 
Third  day  (June  14-15J.. 

Total  for  3  dars  

AvcngBperday  

Total  oiitRo  per  day.  

Qain  (+>orlo68C->peTday 


V-all.  Illltl 

oxid. 

\l  '~i  <TT\  O  w  I 
.»1  ,IJ^  III    >  1  - 

utn  oxld. 

pborus. 

Oramt. 
0.(MW 
3.141 

Oram. 
a063 
.311 

a3B7 

i.ao 

Onmt. 

2.237 

.263 

ILOi 

5.420 
1.807 

.422 
.141 

1.507 
.502 

.Ml 
.322 
.297 

.  195 
.  165 
.177 

> 

1.012 
.976 

10. 70 
10.02 
11.05 

.920 
.307 

.637 
.179 

2.976 
.««t 

31.71 

2.  IH 
133 

.330 
—057 

1.494 
-.014 

11.37 

Here  the  fuel  value  was  practically  the  same  as  in  the  preceding 
experiniont,  but  the  protein  and  ash  constituents  of  the  food  were 
considerably  increased.  There  was  nearly  constant  body  weight  and 
approximato  equilibrium  of  nitrogen  and  phosphorus  and  a  small 
loss  of  magneshim.  Although  the  calcium  of  the  food  was  more  than 
doubled,  the  amount  stored  in  iho  body  was  but  little  increased,  the 
output  having  risen  with  the  intake,  as  might  bo  expected,  in  view  of 
the  fact  that  tlio  body  was  already  sudiciontly  supplied,  hnvinjr 
received  for  six  days  pre\  i«»usly  sf*mowhat  moro  ralciuJH  than  was 
actually  required  for  the  maiiilenance  of  equilibrium. 

That  tlie  <)uti)iit  of  <  alciiim  ran  follow  the  intake  so  closely  when 
more  than  the  required  amount  is  fed  should  tend  to  dispel  any  fear 
of  an  undue  ac  cumulation  of  lime  in  the  body  as  the  result  of  using 
food  rich  in  calcium  compounds. 

OOMPASXSON  OF  BALANCES  FOB  LDD,  XAONB8ZA,  AND 

PHOBFSOB1X8. 

For  convenience  of  cr)m])anson  the  lime,  magnesia,  and  phosphonis 
balanc  es  for  the  0  experiments  tu'e  brought  together  in  the  table 
which  follows. 
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Ddtly  baianea  t^ineome  and  outgo  <^  2tme,  inagrn^,  <nuf  pAotpAoni*. 


BxptrlmMit  No. 

Caldum  ozJd. 

M  agiMSliiBi  oxid.       1  PbiMpborus. 

iDCome. 

Outgo. 

Dalance. 

Income. 

Outgo. 

Income. 

Out|!0. 

Balance. 

Orflffu. 

Oram*. 

Oram. 

Oram. 

Oram. 

Ormmt. 

Qnmt. 

0mm. 

1  

2.115 

2L0B 

0.29 

-0.07 

1.66 

1.00 

-OlOB 

.14 

.SB 

-  .44 

.11 

.21 

-  .10 

.88 

.07 

-  .w 

.12 

1.38 

-1. 16 

.08 

.22 

-  .14 

.40 

1.15 

-  .75 

.M 

.82 

+  .12 

.16 

.19 

-  .03 

.83 

.88 

-  .05 

5  

.87 

.77 

+  .10 

.13 

.IS 

-  .06 

.30 

.06 

-  .35 

S.3S 

2.11 

+  .12 

.2ft 

.32 

.06 

l.«l 

1.40 

-h  .02 

Assuming,  as  is  custom  m  y  in  t  hese  investi<?ations,  that  of  any  given 
element  the  ''requirement"  is  the  amount  found  hy  experiment  to 
be  sufficient  for  the  maintenance  of  equilibrium  umlcr  norimi!  con- 
ditions, it  is  evident  that  since  tliere  was  a  loss  of  mafj:nesiujn  in  each 
of  the  6  experiments  the  mac^nesium  requirement  can  not  be  deduced 
from  them.  It  is  also  appurcnt  tfiat  only  those  experiments  in  wliich 
there  was  a  reasonably  close  approach  to  equilibi  lum  of  lime  or  of 
pfiospliorus  can  be  tal^en  as  indicating  the  lime  or  phosphorus 
requirement. 

Considering  the  great  number  of  experiments  whicli  have  been 
found  necessary  to  estabhsh  the  nitrogen  requirement  of  muu,  it  is 
evident  that  many  juore  experiments  shouhl  be  made  before  attempt- 
inj]^  to  draw  conclusions  regarding  the  requirements  for  calcium  or 
for  phosphorus.  All  that  can  he  done  at  present  is  to  point  out  the 
more  obvious  indications  of  the  data  now  at  hand. 

OALOiniC  BBQUIBBMBIIT. 

In  experiment  Xo.  .5  the  Ixxly  received  0.87  gram  CaO  aiid  excreted 
only  0.77  gram,  mdicating  that  its  requirement  was  not  <^reater  than 
the  latter  figure.  On  the  other  hand,  in  experiment  No.  J,  where 
the  food  furnished  only  0.14  gram,  the  man  nevertheless  excreted  0.58 
gram,  iiulicatincj  that  at  least  the  latter  amount  was  retpiired  in  his 
nutrition.  The.«e  results  therefore  indicate  that  the  lime  require- 
ment of  this  subject  lay  between  O.oS  and  0.77  gram,  t  hough  doubt  l(»ss 
at  other  times  and  on  other  diets  somewhat  difierent  figures  might 
be  obtained. 

Aiiiong  the  earlier  experunents  reviewed  above  it  h  fomul  that 
Bertram  apparently  required  only  0.4  gram  of  Ca( ).  and(  Jrainatchikov 
also  reports  one  case  of  equilibrium  on  0.4  gram,  while  Renvall* 

«  fVom  tii«datBof  one  cxpcrimentld day,  which  he  believed  to  roprcHcut  his  require- 
ment more  aocumtely  than  the  avenge,  Renvall  estimated  hia  requirement  at  0.d5 
gram  CaO. 
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required  0.83  gram  calcium  equiyalent  to  1.16  grams  CaO  per  day, 
and  Yon  Wendt's  requirement  appeared  to  be  somewhere  between 
0.4  and  0.85  gram  CaO. 

It  appears,  therefore,  that  a  calcium  requirement  equivalent  to 
about  0.7  gram  CaO  per  day  is  indicated  by  the  results  of  the  preaent 
study  and  also  approximates  the  average  of  earlier  investigations, 
but  further  experiments  are  needed  before  any  such  estimate  can  be 
regarded  as  satisfactory.  Experiments  for  this  puijiose  must,  of 
course,  include  a  complete  determination  of  the  calcium  balance,  for 
while  the  amount  of  calcimn  found  in  the  urine  will  usually  be  small 
it  varies  so  greatly  in  absolute  as  well  as  in  relative  amount  that  no 
assumption  regarding  the  distribution  of  calcimn  between  feces  and 
mine  can  be  justified.  In  the  experiments  here  reported  from  3.9 
to  23.7  per  cent  of  the  elinunated  calcium  appeared  in  the  urine,  but 
in  one  of  Renvall's  experiments  the  proportion  was  64.3  per  c^t. 
In  a  large  majority  of  the  experiments  by  Renvall,  Yon  Wendt,  and 
the  writers,  the  feces  have  contained  between  60  and  90  per  cent  and 
the  urine  between  10  and  40  per  cent  of  the  eliminated  calcium. 

PHOSPHOBUS  SSQUIBEMENT. 

In  attempting  to  draw  inferences  in  regard  to  the  phosphorus 
requirement,  greater  difficulties  are  experienced  than  in  the  case  of 
calcium.  The  closest  agreement  between  income  and  outgo  of 
phosphorus  appears  in  the  results  for  experiment  No.  6,  where  there 
was  equilibrium  on  1.5  grams  phosphorus  per  day.  But  in  experi- 
ment No.  4  the  same  subject  was  very  nearly  in  equilibrium  when 
metabolizing  only  0.88  gram  per  day.  The  requirement  would 
therefore  appear  to  lie  anywhere  between  0.9  and  1.5  grams.  This 
wide  variation  is  probably  due  in  part  at  least  to  a  difference  in  diet. 
In  experiment  No.  4  the  phosphorus  was  obtained  about  equally 
from  bread  and  from  milk,  while  in  experiment  No.  6  more  than 
four-fifths  was  derived  from  milk  and  less  than  one^fifth  from  bread. 
It  bnowbelieved  that  in  bread  nearly  all  of  the  phosphorus  bin  organic 
combination,  while  milk  contains,  in  addition  to  its  important  organic 
compounds  of  phosphorus,  a  considerable  proportion  of  simple 
phosphates.  Since  phosphorus  appears  to  be  of  greater  nutritive 
value  in  its  organic  than  in  its  inorganic  compounds,  this  is  the  prob- 
able explanation  of  the  fact  that  much  larger  amounts  of  phosphorus 
were  apparently  required  for  approximate  equilibrium  in  experiments 
Nos.  1  and  6  than  in  experiment  No.  4. 

Doubtless,  also,  the  previous  habit  of  the  subject  plays  a  part  in  the 
metabolism  of  phosphorus,  as  it  is  well  known  to  do  in  the  metabolism 
of  nitrogen.  There  might  not  have  been  such  a  close  approach  to 
equilibrium  in  experiment  No.  4  if  the  subject  had  not  be^  for  some 
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days  proviously  on  food  of  low  j)]insp]iorus  ronUMit,  and  on  the  otiier 
ham!  the  apparent  f^liospliftriis  RH|iiir(Miiont  of  n  man  who  had  been 
hvinjjon  a  lil)oral  nnxcd  diet  may  he  j^reater  than  t  lie  actual  reqiiire- 
menit  as  it  would  be  found  by  gradually  accustoming  the  subject  to  a 
diniinishod  intake. 

llence  an  attempt  to  set  a,  fifj:uro  for  the  ])liosj)liorns  reqnirement 
presents  difficulties  analo^jjous  to  those  surrounding  the  ostal)hshment 
of  tlie  protein  requin-niont,  and  is  rendered  still  more  invertain  by  the 
faet  that  niu<*li  fewer  ex{)eriinents  have  In  < n  made  uj)ou  tiie  phos- 
phorus metabolism  than  upon  the  metal)olism  of  nitroyjen.  At  pres- 
ent it  can  only  l>e  said  tliat  the  data  now  available"  indieatr  that  a 
healthy  man,  by  aeenstomin*^  inmself  to  a  low  phosphorus  intake  or 
by  the  selection  of  food  containinj^  j)liospiiorus  almost  entirely  in 
organic  cond)inat ion.  may  maintain  equilihi'ium  on  a  diet  furnishing 
about  0.9  gram  pliosphorus.  or  about  2  grams  P./)-,  but  that  the 
maintenance  of  equilibrium  at  tiie  normal  level  of  a  full  diet,  so  as  to 
insure  the  carr^nnL:  of  a  full  norinal  store  of  plm^jihorus  compounds  in 
the  body,  appears  U>  call  for  the  intake  of  aljout  1.5  grams  of  phos- 
phorus, or  about  3.0  grams  of  PjOj,  per  day. 

Further  experiments  upon  the  phosphorus  rcqiiirenienl  are  <:reatly 
needed,  aiul  iliese  should  be  j)lann''d  with  due  reference  to  the  nature 
of  the  plu>spiiorus  compounds  {)rcscnt  in  the  ditlereat  food  nniterials. 
It  need  seareely  !><•  addetl  that  these  should  be  complete  balance 
experiments,  for  in  man  the  distribution  of  the  eliminated  phosphorus 
between  urine  and  feces  is  so  variable  that  no  safe  inferences  regarding 
re(piirements  can  be  drawn  from  any  experiments  except  those  in 
which  the  output  by  both  feces  and  urine  is  accurately  determined. 
Ehrstrom''  has  shown,  by  comparing  the  results  of  his  own  experi- 
ments upon  phosphorus  metabolism  with  those  oflyoewi*^^  and  Siven,** 
that  hi  experiments  with  healthy  men  on  normal  diets  the  amount  of 
phosphorus  in  the  feces  as  rouipared  with  t\iv  amount  in  the  food  may 
varj'  at  least  fi'om  12. j  lu  71.S  per  cent.  In  some  of  the  experinicnts 
of  Tigerst(Mlt  ami  VonWendt,  and  in  one  of  those  here  reported,  the 
feces  contained  more  phosphonis  than  the  food.  Of  the  total  elim- 
inated phosphonis  in  the  sLx  exjjeriments  here  reported  the  feces  con- 
tained 16.8  to  39.3  per  cent  and  the  urine  60.7  to  83.2  per  cent. 

o  In  addition  to  the  experiments  here  reported  the  data  of  intake  and  output  in 
about  7")  earlier  experimenia  have  ahry  Vieen  taken  inff>  urrmint.  Only  a  few  of  these, 
h()WP\  er,  were  arranged  primarily  with  a  view  to  the  dctcnainatiou  of  the  phoepboruB 
requirement. 

ftSfaoul.  Arch.  Phyaiol.,  14  (1903),  p.  82. 

cArch.  Ezpt.  Path.  u.  Pharmakol.,  45  (1900-1901),  p.  157. 

'Skukd.  Arch.  Phynol.,  11  (1901),  p.  908. 
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CALCIUM,  XAONESnTM,  AVD  FHOSPHOBIJS  IK  FOOD  XATS- 
SIALS  AND  or  TYPICAL  AMERICAN  DIETABISS. 

In  nny  p'tiiTal  stiuh''  of  the  food  roquiromonts  of  tho  huinaii  body 
it  is  iniportunt  to  suppiciiicnl  tho  rrsults  obtaiiKMl  from  UKnaholisni 
exp'Tiincirts  bv  carciul  estinuitt  s  of  tlx*  actual  aiiH)unls  cousuiiuhI  hv 
typical  people  livin^^  uiulcr  normal  coruiitiuiis  and  witli  frooly  chosen 
food.  In  previous  |)ul)lications  of  this  Office  there  liave  been  <:ivon 
the  detailed  results  of  sev(>rttl  hundreds  of  such  dietary  studus  in 
which  ueeount  was  taken  of  the  amounts  of  j>rotein,  fats,  and  earbo- 
hydrates  consumed.  In  conn  'ct ion  witii  a  study  of  iron  m  loud  and 
its  functions  in  nutrition,  twenty  of  these  dietaries  were  selected  as 
typical,  luid  the  reeopfled  data  of  food  consuinptK)n  were  taken  in 
connection  wiiU  the  rcci'Utly  determined  j)ereentaf?es  of  iron  in  food 
matn-ials  us  the  basis  of  (Estimat  ion  of  the  actual  amounts  of  food-iron 
in  the  <tri!inary  diet  of  typical  Ameri<'an  faniili(>s. 

In  a  similar  manner  the  calcium,  niai^nesium,  and  phosphorus  eon- 
tents  have  now  been  estimat(Ml  (1)  of  the  same  twenty  typical  family 
dietaries;  (2)  of  5  dietaries  stutlied  at  the  Maine  State  Colle<:e  in  1SU5^ 
in  cooperation  with  this  Office,  in  which  an  attenijit  was  made  ti)  con- 
trol the  st)ure(Es  of  protein  in  the  food  consumed  by  a  large  college 
ciul>;  and  (3)  of  an  individual  experimental  dietary  studv  made  in 
New  York  City  in  UHRi  in  the  course  of  the  investigation  upon  iron 
in  food  and  nutrition,^  to  which  reference  has  alreadv  been  made. 

Comparatively  few  satisfactoiy  data  relating  to  the  calcium,  mag- 
nesium, and  phosphorus  contents  of  the  edible  portion  of  food  nuiterial 
could  be  found,  |)artly  because  the  recordetl  analyses  of  foo<l  ash  are 
sometimes  of  doubtful  accuracy,  but  especially  because  ash  analyses 
of  food  materi.ils  have  most  commonly  been  made  by  agricultural 
{•liemists.  whose  interest  lay  in  deti'miining  the  amounts  of  ash  con- 
stituents removed  from  \hv  soil  by  the  crop,  and  who  then'fore  ana- 
lyzed the  wlujle  of  tlie  material  removed  from  the  soil  or  from  the  farm 
without  always  separatuig  the  edible  from  the  inedible  portion. 

Tn  order  to  guard  against  errors  from  such  sources,  ash  analyses 
fouml  in  the  literature  have  not  been  accepted  in  any  imj)ortant  casj» 
without  verification.  One  or  more  samples  of  each  food  material 
which  furnishes  an  important  proportion  of  the  ash  constituents  of 
anv  given  dietarv  has  been  analyzed  in  connection  with  this  invest t- 
gation,  and  the  results  thus  ol)tained  have  been  comparetl,  and  in  must 
cases  averaged,  with  any  previously  recorded  results  which  appeared 
to  be  trustworth}'.  Thes(E  results,  which  have  been  used  in  calculating 
the  data  of  the  dietary-  studies  which  are  given  in  the  table  on  page  41, 

a  U.  S.  Dept.  Agr.,  Office  Expt.  Stas.  Bui.  37. 
A  U.  S.  Dept.  Agf„  Office  Expt.  Stas.  Bui.  186. 
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are  therefore  either  the  results  of  analyses  made  in  connectbn  with 
this  study  or  are  the  average  of  data  thus  obtained  and  of  such  earlier 
data  as  appeared  to  be  reasonably  satisfactoiy. 

In  all  cases  in  which  it  has  been  necessary  to  estimate  the  composi- 
tion of  dried  or  canned  material  from  that  of  the  corresponding  fresh 
food,  or  vice  yersai  the  computations  have  been  based  either  upon 
moisture  determinations  made  in  the  course  of  the  analysis  or  upon 
the  data  contained  in  the  standard  compilation  of  analyses  of  Amei^ 
ican  food  materials.*  In  the  case  of  jellies,  jams,  and  other  forms  of 
fruits  preserved  with  sugar,  the  ash  contents  have  been  assumed  to 
average  two-thirds  as  much  as  in  the  original  fresh  fruits. 

The  table  which  follows  gives  the  data  regarding  the  calcium, 
magnesiumt  and  phosphorus  content  of  food  materials. 

A»h  conttituenU  o/ food  mataiait— Estimated  avmtjfe  Jigtwa  used  in  eompxUing  remits 

of  dietary ,  " 


CMdmn 

IffmnnBliiiii 

l*hosnhi)rii4 

oxld. 



oxld. 

J'rr  ernt. 

I'tT  Ctttt. 

- 

J'tT  ceiU. 

(*) 

km 

dois 

<i» 

.on 

.001 

.081 

.  17.' 

.018 

.217 

i.UQ 

.049 

1.490 

.100 

.015 

.455 

.480 

.045 

.542 

.m 

.018 

.217 

.147 

.015 

.186 

.m 

.100 

.460 

.009 

.132 

.416 

.014 

.190 

.708 

.078 

.349 

.974 

.01-2 

.000 

.198 

.U28 

.000 

.216 

.C40 

.030 

.280 

.037 

A3D 

.fiflO 

.043 

.230 

.946 

.082 

.080 

.279 

.021 

.010 

.102 

.141 

.4S3 

.807 

. 

.  17ti 

•  .182 

.123 

.100 

.100 

.00ft 

.080 

.OOS 

.088 

.017 

.004 

.215 

.ssa 

I.08B 

.220 

.801 

1.28S 

.100 

.su 

.788 

.073 

.080 

.001 

.019 

.089 

.095 

.068 

.081 

.081 

.0T7 

.082 

.094 

.004 

.027 

.100 

.045 

.070 

.257 

.028 

.018 

.00 

.017 

.087 

.070 

.506 

.086 

.008 

Vouii  mattriats. 


AMOtAL  90006,  CniALO,  CVC 


I  milk). 


Fbh  and  sbellflsh  

Ei;vs  

Miiitt-r  (aod  buttnincl... 
IS  u  1 1  onnUk  (MitawtMf  w  1 
Cheese........ 

Milk.  001 

Milk,  wbolt....  

freiiiii  

rSarli  v.  peartid.  -  

l  orn  inf'al  

lUirntny  (il*  oM  proo-s-*  hum!  i  

Oiviiiifil  (inilmliiii;  rollcl t'tr  i. 

Kkr   

WliiMt  Hour  (mckiTs  an<l  iii.ii  aniiii )  

l»illl'»'r  Mlill>s  ( ;lssuilic<1 )   

(ir.th.iin  fluiir  atxl  (>nlir(>  wlu-at  tlmir  (aaMimed). 

Fhikc'J  whiMt  l)ri'ukf:Uif  fixxl..  

!Sr>-:iM  iis4-<l  in  dktanr  study  No.  480  

Hrtil  

(  hoi  ulatf  

Mokis.M'S  

Maple  alrup  

Honey..  


drtcd*  •  •  • 
Beans,  k^wy.  dried 
BeuM,  Lima,  dried.. 
BcMM,  string,  fresli.. 

Beets.  

CablMflS  

OwrotN  

Celery  

Corn,  oaoned  or 

Cucumbera  

Encplant  

"U.S.  Dept.  Agr.,  OlBoe Expt.  Stas., Bui. 28, mtoed. 

9M«ataw«re«9tfmal»d  to  oontaln  per  100  grams  pratain,  04176  gram  OsO,  0.19  gram  li;gO,9.Sgnma 

c  Fiah  and  sbellflah  wen  eetimated  to  oontain  per  100  grama  protein,  0.18  gram  CaO,  0.23  gram  MgO, 
2J  grams  PhOi. 

EflUnutfld  as  oqnffalsBt  to  34  tInMi  Its  ««l|lit  of  whols  Dllk  In  ash  eoBsUtoBBts. 
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Ath  eonaiitumU  <^/ood  maUnah'  EttimaUd  average  figure  tued  in  computing  nauUt 

t^diOarif  «liMKet--Oontmued. 


Food  mfttcriala. 


ttild. 


y  MKrABbSB— cootlnned . 

r.rwn5,  soap  fjtau  (Mmnned)   — 

Ilorser-idish  

Ii€fltl«'»'  

OnJatis.  

Fftrmlp  

Pnu,  dried  

Pe«w,  caiiRiKl  

Potato**?;  

Potatix^s.  s\r«l  

Pumpkins  ! 

KadtsitieK  ,  ..' 

Rhubarb  

Rula-l»agai3  

Spiuach  

Tonuktorw  

Totnatoex,  canned 

Turnips  

Vegetable  soup  (canned  condensed; 
Water 


reuns. 


A  pplt's  

.\pi>U>s,  I'vapomMd.. 

A  firlcoN  

HLiiian.'t.^  

IJ  liH'kln'rrit*... 
lUucUt'rrica,, . 

(nii  rri.-.  

( Y:irit"'rrii'a.,.,  

l.N)rr:ilH«..,,.,,,,..,. 

CurniriU^dried  

I>;i(iN. ...........  

Ki-v.  lifted  

Gni[i«7  

(;r;i{K'  i''iiy 

(;r:iiH'  fruil, 

Hiu  klrUrrrUia  

Oriiin.'>-s .  .  ........... 

h.-^.  iirled,...,,, 



I'fir'-  

I't  ur  .  caniml..  

i'ii'i'ipplea.  

I'lllKH. 

r!u;ri  .  Jam.caniied. 

I'n   

Hni'-lTi-  , 

H'v-  ]il»Trii-.  

S I  r     I  iiTr;<-~ . . . ... , .. 

W  ati»nneloii9 ........ 


TU .  pli'  (aaaumed)... 
Ple,cre«m  (nsnimed)... 
Ple.ctutard  (imuined). 

Pie,  rninc^  

Pie,  squash  


jPff  ctwt. 

Per  cad. 

O.080 

0.S8D 

.m 

.OK 

.oift 

.«) 

.010 

.«< 

.076 

.OM 

.137 

.M 

.OSS 

.084 

.Olfi 

.OM 

.085 

.Olf 

.093 

.014 

.OU 

.Olf 

.ono 

.010 

.108 

.Ott 

.064 

.061 

.019 

.010 

,<A9 

.016 

.Qsn 

.aa» 

.on 

.on 

.m 

.OM 

.nil 

.014 

.  O'A 

.i2l 

.  1^21 

.019 

.  lH.i 

.  i)'\> 

.iU7 

jn:, 

.01  j 

.n2t> 

.  (r>: 

jrj\ 

.012 

.rei 

.(CO 

Am 

*vn 

.104 

122 

.2S0 

.Ui 

on 

.016 

t>4l 

ml 

.OUT 

.027 

iro 

.mfi 

.  (>»s 

.m 

.134 

.01.', 

.m» 

.011 

.iMl 

.tro 

.nc2 

.itW 

.01  1 

(Co 

. 

.2M 

.IMJ 

.ftro 

.?« 

.  1)7? 

-CP.VJ 

.  ( >."i7 

.  mi) 

.MA 

.m 

.m 

.no 

.090 

.MO 

.040 

.090 

.OM) 

.080 

.044 

.oir 

.oao 

.010 

DXBTABY  STUDIES  IN  PROFESSIONAL  KEN'S  FAMILIES. 
DIETARY  STUDY  OF  A  LAWYER'S  FAMILY  IN  PITTSBURG  (nO.  43).** 

Thb  studj  was  made  in  the  winter  of  1895  in  the  family  of  a  lawyer 
in  comfortable  circumstances,  and  continued  30  days.  The  fainily 
consisted  of  2  men,  6  women,  a  girl  12  years  old,  and  frequent  visitorB. 

o  For  fti!1  (lata  rr^rdinj:  the  amount  and  compositioa  oi.  the  food  eaten»  Me  U.  S. 
Dept.  Agr.,  Utiico  Kxpt.  Stas.  Bui.  62,  p.  12. 
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The  t^tal  number  of  meals  taken  was  estimated  as  ecjuivalent  to 
those  of  one  man  for  227  days,  and  the  total  food  eaten,  c  aleulat^d 
per  man  per  day,  furnished  91  grams  of  protein  and  3,280  calories  at 
.a  cost  of  22.3  cents. 

In  calculatinf^  the  amounts  consumed  per  man  per  day  in  the  dif- 
ferent dietaries,  use  has  })een  made  in  all  cases  of  the  conventional 
assumption  as  to  the  relative  amounts  of  food  eaten  by  women  and 
chihlren  as  < omparcd  with  men.  These  have  been  summarized  in  an 
earher  publication." 

The  table  below  shows  the  kinds  and  amounts  of  foods  used, 
toojether  with  the  estimated  amounts  of  Ume,  ma«xnesia,  and  phos- 
phoric anhy drill  furnished  by  each  and  by  the  diet  as  a  whole. 

Eitimated  a»A  eonatUuentt  in  dietary  ttu^  No.  4S. 


Food  matettels  ind  weight  of  edible  portion. 


HcsU:  Bivf,  vi'jil.  lainli.  and  pork  ^toul  iix-Lit  prolcin.  7.*too bruins;. 

Salmon,      'i    >ins  <     Kmn*  {wotoln)  

Eggs,  10,77.1  k'ratii.s  

Butter,  1  '  Mil  .  r :>ms    

Chwsi'.      ^;i  auis  

Milk.  .V..7i'i  KTuiiis  ^  

("HMtii,  IS, ;«).')  i;r.ims  

lliirli-y.  ;{<>.'i  L;rain>  

Flour  ;imi  iiuu'iuoul,  /»-',.'jOO  gnirii-*  

Corn  tii.  al.  :!,»4<)  Kraros  (new  proo<'s.s)  .   

Oiitint  al.  (friims  

liiri-,  l..'i-1i  ^'ntiis  

UriMd,  .''i.lti.'j  i:nims  

Siit'tir.  iM.-'-V)  CTuiiis   

Moliis;s<'.s,  H.l'.'i  ^'nirns;    

IS'-aiis.  Lima,  (irlfil.  l.J7.'i  ^t  ij-i   

lltvm<,  [N  ;i.  (irii'i!.  :5,n:i;'.  uiis  

CaMiai;!',  I  MM)  Kriinis  

Corn,  runivij,  l."^.'.')  f^TiiriKs  

I^'ttuci'.  Jvi  L'nitiis  

<  >iii<)n>,  .>i5  Kr.ini-;  

Peas,  canno<l,  !>.\'r>  i;r  iins  

Potatoes,  33.H55  ^r  inis  

Potatoes,  swpot,  3,79.5  prams  

Tonuito«',s.  canned.  ti.04,1  cnitiis  

OranKfs,  2.4^^1  ysMus  ,  

Ctmnberrlvs,  l,-i7jgraau;  

PnmeilM  (M  pmnM),  906  gmas  


In  total  food  

In  wasto  (7  pi-r  o»'nt). 


In  total  (uod  t'al<  u. 
Per  man  per  day  .. 


Calcitnn 
oxid. 


Oranut. 
0.004 
.295 
1(1775 

2. 972 
7.  7;V) 
<•.'.  s-17 
.*<;.  ;hw 
.  (m 
li  im 

.  -.iM 
J.  410 

.  isj 
1.072 


Ifacnmam 
oxld. 


Gram!!. 
IX  010 
.  .{77 

.135 
.306 

laoao 

2.745 

.365 

i;i.650 
5.  200 

7.  mi 

.'.•12 
.  <M  i'.l 


11.  271 

1.  rii 

♦i.  <V25 
1.  119 
.821 
.128 
.214 
1.190 
&736 

Oift 

*  WTO 

1.148 
1.040 
.800 
.810 


201.739 
14.119 


187.620 
.81 


Phosphorus 
pentoxkL 


X  r>ss 
:v 

7.  MS 
.  4*15 

1.  277 
.IH4 

2.  m 

14.842 

.721 
.967 

.177 
.700 


96.122 

&8eo 


U1.253 
.40 


Grams. 
1  SI.  700 
4.580 
;{9.544 
4. 188 
9.  312 
llU'.Ci 
.■^4 .047 
l.t.7'.» 
lit  4(W 
IS.  (>4.'» 

.'to.  tm 
.  :m 

S.  270 


4.  lltl 
XI  :t24 

1 

4.  t.lN) 
.  IXW 
.42S 

7.  ais 

.'il.twll 

n.  o:w 
2.  720 
1.  171 
.501 


688.830 
48.188 


640.186 
2.82 


DnSTART  STUDY  OF  A  TBAOHER'S  FAMILY  IN  INDIANA  (NO.  44).^ 

This  study  was  made  in  Marcli,  1S95,  and  continued  14  days.  The 
family  consisted  of  4  men  and  2  women.  One  of  the  men  wa>>  a  pro- 
fessor of  mathematics,  1  an  instructor  in  chemistry,  the  other  2  were 
colletje  students.  The  younLrer  woman  was  also  a  teacher.  The  total 
food  consumed  was  equivalent  to  that  of  1  man  for  7S  days.  The 


•  V.  S.  Dept.  A^.,  FaniuTfl'  Bui.  142,  p.  33. 

»  U.  S.  Dept.  Agr.,  Oflke  £xpt.  Stas.  Bui.  32,  p.  12. 
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food  eaten  I'lirnislitHl  106  fjrams  of  protein  and  2,780  calories,  at  a 
cost  of  IS  coins  per  man  per  day. 

The  table  below  shows  the  kinds  and  uniounts  of  f()(j<is  u>«m1. 
top^ether  with  tlie  estimated  amounts  of  lime,  ma<jnesia.  and  phos- 
phoric auhydrid  furuished  by  eacli  aud  by  the  diet  as  a  wliole. 

EUimated  aah  eonitUuenU  in  dietary  ttu^  No.  44' 


Food  nuktorlali  and  iraight  of  edible  portloo. 


lltMits:  I)n>r,  veal,  pork,  and  lamb  (total  meat  protein,  3,413  grams). 

Eggs.  4,705  RTams  

Butter,  1,785  grams  

HUk,  55,065  grams  

Hlnoe-mMit,  370  grams  

Com  meal,  2,395  grams  

Hominy,  255  granu  (as  old-pronc>ss  com  mnal)  

Floor  and  crackers,  14,625  grams  

Oatmeal,  240  grams  

Su^vir.  i<.u)r)  grams  

MapU'  Sirup,  885  grams  

Honey,  425  nami  

Bnns,  dried,  836  grams.  

Cabbage,  2,800  grams  

Cora,  canned.  1,210  grams  

Lettnor-.  'm  I'rama  

Pannips.  7!»5  Rrams  ,  

Potatoes,  0.750  grams  :  

Radishes.  310  grama  

Apples,  6,470  grams   „  

Bananas,  !,420  grams  

Cranberries,  SSe  grams  J  

Orangeii,  540  grams  

Peaobes,  dried,  865  grams.  

Franes,  dried,  865  grams  

Bafaina,  46  grams  


In  total  focMl  

In  waste  (4.3  i^  r  c<>iit^ 


In  food  eaten  

Per  man  per  day. 


Onnu. 

zm 

4.705 
.392 
«4.e»4 
.1<B 
.216 
.OSS 

4.0S6 
.187 


1.100 
.021 
1.7M 
1.676 

.407 
.604 
LfltD 

.077 

.am 

.va 

.«74 
.SB 

m 

.018 


4.0B8 


llLin 
1.43 


T  iPI 


Oranu. 
&484 

.706 
.017 

giM» 

.186 
1.161 
.406 

xsn 

.07 


.137 

Slum 

.606 
.817 
.MB 


81  MB 

.44 


1.1 


'IS 

iS 


DIETABT  STUDY  OP  A  SCHOOL  SUFBRINTBNDBNT'S  FAMILT  IN  OHICAQO 

(no.  91)." 

This  study  was  made  in  April  and  May,  1895,  and  covered  14  days. 
The  family  consisted  of  1  man,  4  women  (3  of  whom  were  teacliers).  2 
chihlren  S  and  2  years  old,  and  occasional  \isitors.  The  total  food 
consumed  was  ecpiivalent  to  that  of  1  man  for  75  days.  The  food 
eaten  per  man  per  tlay  furnished  123  grams  protein  and  3,260  calohes, 
at  a  cost  of  ;^3.()  cents. 

The  tal)le  followin<^  shows  the  kinds  and  amounts  of  foods  used, 
toi{etlvL»r  with  the  <*stimate(l  amounts  of  lime,  mapiesia.  and  phos- 
phoric anhydrid  furnished  by  each  and  by  the  diet  as  a  whole. 


«  U.  S.  Dept.  Agr.,  Office  Bzpt  Stas.  Bui.  65,  pp.  66,  67. 
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EUimaUd     eonatihur^s  in  dietary  ttudy  No.  91. 


Food  nwieilols  «ul  weight  of  «dlbl«  portloo. 


Meats:  Brrf,  veal,  laml>,  and  chick<  n  (total limitpiOtielB,4,27Sgmilia) 

Fish,  2.040  Krams  (226  grams  protein)  

Eggs.  6,5S5  Rrams  

Buttrr,  4  320  grams  

Chopsn,  455  Rroms  

Milk,  25.400  grams  

Cream,  3,175  Rrams  

Com  mpal.  2. T 10  icranui  (Dew  process).....  

Flour,  rriu  k*  rs,  and  maoiMIll,  MbWgnnu  

Sugar.  4,, '>;}.")  ^Tutns  ,  

Mol;issi's,  22.5  grams  

Asparagus,  :14()  grams  

Beans,  .siring,  l.l.'iO  grams  

Cuoumtx^rs.  as  purchased,  4,990  grams  

LiHtua?,  455  grams  

Onions,  4.'v')  grams  

Pi'a.s,  frrsli,  1,475  grams  ■. 

Potatoes,  as  purrhas<-d.  27,215  grams  

RadlshfS.  Ax>  grains  

TomatOL's,  l.HJO  gr.inis  

Bananai.  as  purthiwd,  ti,l2.5  grams  

Lemons,  as  purchiL^^'d,  2,040  grains  

PnuM  s.  dried,  4.5.5  grams  

Strawberries.  4,(W)  grams  


In  total  food. 

Per  rtian  per  day  (making  no  allowanc 


for  wiksle). 


Per  man  per  day  (allowing  10  per  cent  for  waste). 
For  mMi  per  day  (tUowlng  4  per  oent  Iw  wMte>. . 


in        S 1 1- 4>  I U  UJ 

l^hrKnhfiniii 

oxld. 

oxid. 

peotoxld. 



OrsoM. 

Orcw*. 

3.249 

8.  ]22 

98. 325 

.405 

.  517 

(i.  300 

0.555 

.  833 

20.  .Kwl 

.950 

.  04.'< 

1.  330 

5.  n4.; 

.  222 

n.  /  <W 

43.688 

4. 572 

55.  1 

4.067 

.  47o 

5. 905 

.243 

3.  577 

12.331 

4. 700 

4.  364 

.  Jm 

.  Wf 

.  I  J" 

.057 

.319 

.  S  -'-l 

.5tl5 

.  102 

1.  S'l 

.  vt)H 

2.  fliM 

.  204 

.  054 

.as 

.  (Mm 

.aoi 

.510 

.752 

3.200 

i  IRA 

in  SISiiX 
lU.  ooo 

.113 

.086 

.m 

.345 

.291 

.419 

.551 

2.143 

S.7W 

.877 

.  TJ«i 

.979 

.2«i 

.928 

2.325 

1.4r,S 

2.770 

82.000 

4I.OWi 

2SS.289 

l.a» 

.  5.1 

X  97 

.50 

3.58 

1.04 

.42 

S.78 

DIBTABT  STUDY  OF  A  TEACHER'S  FAMILY  IN  NEW  YOBK  (nO.  485).* 

This  stud}-  began  with  breakfast  Decembers,  1905,  and  covered  10 
days.  The  family  consisted  of  1  man,  3  women  (1  of  wliom  was  a 
colored  servant  at  active  muscular  work),  and  a  child  16  months  old. 
The  total  number  of  meals  taken  was  estimated  as  equivalent'  to  the 
food  consumption  of  1  man  at  teacher's  occupation  for  39  days. 
The  food  eaten  furnished  102  grams  of  protein  and  3,184  calories,  at  a 
cost  of  29.4  cents  per  man  per  day. 

The  table  following  shows  the  kinds  and  amounts  of  foods  used, 
together  with  the  estimated  amounts  of  lime,  magnesia,  and  phos- 
phoric anhydrid  furnished  by  each  and  by  the  diet  as  a  whole. 


o  U.  S.  Dept.  Agr.,  Office  Expt.  Staa.  Bui.  18o,  p.  60. 
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E»timatfd  ash  coii^ttitufiiits  in  dirtary  study  No.  4S5. 


Food  materials  and  weight  of  edibte  portion. 


Magnfriiim .  Pbospborui 
odd. 


Meats:  Beef,  4..Vi()  ^nnts,  pork  and  lard,  IflSO  grams  (total  meat 

prot<>iii,  H*i<j  j;nuns)  

Cod  Ash.  .>f<7  izrariis  (prot«in,  95  grains)  

K)fps,  '2,920  grains.  

Milk,  2t» ,310  crams  

Butter,  2.040  prams  

Cheese,  crams  

Bread,  7.12ft  ^'rimis.  btiiis,  '2O0  i;rarii~.  

Flour,  1  ,\M)5  grams,  crackers,  iiiS  grams,  iiiacaroal,  135  grams  

O  itim-r  snaps,  270  grams,  eooklcs,  90  giruM  

Corti  meal,  22.')  grams  

Ilutnitiy ,  113  grains  ,  

Oatiiifiil,  90")  grams.  

Rice,  5')  p-imis  

Sugar,  2.;Vi*5  grams  

Moliisscs,  410  grams  

Beans,  Lima,  dried.  200  grams  

Beari!-,  pea,  dried,  4-'.^  grams  

Beans,  slrlug,  965  grams  '.  

Corn,  sweet,  dried,  llftgnHDS  

Lettuce,  2.'>5  grams  

Peas,  dried,  90  grams  

Potatoes,  <i,395  grams  

Potatoes,  sweet,  1 ,3(i0  gram..  ,  

'riiniips,  1,72.')  grams  

Appiis,  frcsli,  l.W.'j grams  

Apples,  i  viij!innite<l.  225  grams  

Bananas.  1 ,6(">.'i  grams  »  _ 

(Jrape  Jelly,  4(K>  grams  -  ,--! 

Orange,  75  grams  

Primes.  ."Wi.'!  grams  

Haislns,  (i<)0  p-ams   t 

Cho(»lat«,  (i5  grams  | 

OllT«oU,70grMiu  I 


Grami. 
0.<>53 
.171 
3.«» 
45.253 
.448 
5.642 

i.5;n 

.«73 
.144 
.020 
.015 
.705 
.006 


1.4U 
.313 
.013 
.704 
.182 
.114 
123 

1  nj3 

L.-iOO 
.180 
.083 
.005 
.096 
.0.32 
.355 
.252 
.001 


Gram*. 
1.634 

.213 

4.  7to 
.020 
.222 

i.aoo 

.108 
.297 
.221 
2. 363 


.721 
.622 

1.071 
.482 
.280 
.030 
.183 

2.558 
.iiS 
..^)0 
.230 
.121 
..'»72 
.060 
.012 
.474 
.430 
.313 


In  total  food  eaten  j 

Per  maa  i>er  day  ' 


Grcmi. 
19. 7» 

2.fieo 
ia7ie 

57.092 

.632 
6.  779 
11. HS* 

5.  m 

1.0*) 
.«D0 
8.814 


65.878  ' 

i.eo  I 


20.918 
.54  I 


:a\ 
I  bm 

.S7% 

IS* 

.  7^1) 
9  2rH 
1  OS* 
l.Mj 
.427 
.273 
.««9 
.172 
.IX 
\AS2 
1.44*1 
.583 


1.52.  S48 
3w92 


DIETABY  STUDIES  OF  COLLEGE  STUDENTS'  CLUBS. 

DIETART  8TUDT  OF  A  STUDENTS*  CLUB,  UKITER8ITT  OF  TENNESSEE 

(no.  207)  • 

This  study  wus  mado  diirinj;  14  days  in  Xovt^mbor,  1S96.  in  a 
university  l)()ardiii^  clul).  The  j.;rou|)  consisted  of  i)0  men  ('2  j>n> 
fes,s()r.s,  S7  student.s,  and  a  servant),  9  women,  of  whom  5  were 
servants,  and  1  child  H)  years  of  aj^e.  Tlie  total  food  consumption 
was  equivalent  to  tliat  of  1  man  for  1,27S  days.  The  food  eaten 
per  man  (>er  day  furnished  123  gruins  protein  and  3,595  calories,  at 
a  cost  of  is  cents. 

The  ta})le  followiuiz:  shows  the  kinds  and  amounts  of  foods  used, 
toj^^ether  with  tlie  estimated  amounts  of  lime,  magnesia,  and  phos- 
phoric anhydrid  furnislicd  by  each  and  by  the  diet  as  a  whole. 

o  U.  8.  Dept  Agr.,  Oflke  Expt.  Staa.  Bui.  63,  p.  19. 
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EslimaU'd  ash  coiistiliu  hI.h  in  dietary  ttitdy  No.  i07. 


Food  matfrlala  uaed. 


HcH^f,  vral,  jKirk.  fowl  i  loli^l  iticnt  protrln,  S]  kilopTiins) 

Fish:  <':it  I'ish,  sjiiin>m  (loial  li>h  i»roti'iii,  ti.ti  Vilutrrnni' k  

Fkl;s.  .V.  kilou'rams  

HtHtcr.  7'.  i.»  klloirriiiiKS  

Mil.. .  t.    '       .t'raiiis  _  

Com  nn  ul.  !i  »  kildLTutiis  

Corn  nu'fil,  urits  iiii'l  liotiilny  (as  okl-prwe.'vii  nn-al),  10.9  kilogranis.. 

CtatfTiral.  I.'  't  kllo^'intiin,  .   

(;r:iti;itii  llni;-,  r,  'I  liiliik'ranis  

!•  lour  ;iii<l  <  I  ;i  k.  •'s.  Is''  3  kilrrjr.uiis  

[<ir<',  1(1  7  kil  ..i:.ti:s    ' 

Uro.i.l,  rd)  J  l.,!i.,;nnns    ' 

CtuK-olati-,  1  t7  kili)i;r:\tns    

StiL':ir.  ]<'l  t  kikiirraiiis .  

MolasM's.  kliopriiins  

Cornslari'li  an<l  tapim  u,  ^  s  kilo^'i utii.s  

1m  ir  s,  (iri<  <l,  (■  :{.')  kiloi:i:iriis  

I  il  1 1  iL'f,  J').!  klliii;raiiis  

(  .  K  :  V ,  l>.'M\',  kilo;;r:>Ill    

I.i'iliir.',  11,7  klU>;:r;trns  

Potatoes,  i:M,:i  klUij;raiiis  

Sweet  pot4it<H-s.  k7  J  kiki^Tains  

Turnips,  24..')  kiloi;niiiis  

Tomatoes,  taniifd,  kilojcrains.  

Corn.  o»nned,  8.6  kilojfriuns  

IMckiesand  chowdiT.  'i*.*  kilograms  

Apples,  98.5  kiloRT  irns   

CrttnbefTle.s,  4.s  klluiTJirti.s  

ButKitiJi.-., ,',  1  kiloi.'r.iiii.';  

Ciirrunts.  .Irii  il.  o  t.s  kliotaHiii  

Fljrs.  .'.  ,')  klloi;rains  .  

Grapi  s,  Is  4  kiiociriins  

I'rat  tifs  afifl  pi  ars,  l  anni-fl,  IM  S  kiloi;ra:ns .  .   

.Xliriri.rs,  p«>iu  hi's,  arnl  yi«:irs,  t-vaimratt'il,  10. a}  kllo^rrams. ... 

<  >rant.'iv-,  1  .iiJ  kiln>rrHin>i    

Fruiics,  dried,  7.37  kiiograius  


Oranu. 

61.5 
11.8 
56.0 
16.6 
1,094.1 

3.8 

1.5 
33.4 

2.5 
53.0 

1.2 
10  .'i 

2.0 


lis.  S 


In  total  food  putchMed. 
In  wMte  (7  p«  otnt) . . . 


In  total 


Per  iuanp« 


KM. 
H.f. 
.  .s 
.» 

21.  !4 

21.3 
7.0 
S.8 
&1 

10.8 
1.0 
.4 
1.1 

15.4 
2.6 
2.2 

80.8 
.4 
4.0 


1,713.S 
llft.0 


1,503.0 
1.25 


Granu. 

153.9 
15.1 
&4 
.7 
U4.4 
56.0 
21.3 
106.8 
10.3 
49.2 
6.4 
9.5 
7.1 


63.8 


18hO 
8.S 

_  2 

l"4 
M  7 
It..  5 
7.1 
&.0 
0.0 
5.2 
13.7 
.5 
L7 
.5 
7.9 
S.4 
2.8 
85.5 
.1 
6.2 


Oftnw. 

1,86.1.0 

m.» 

23'4* 
1,380.1 

19A.  5 
77  1 

417,  »i 
4.1.  .'> 

408.8 
21.1 
81.  S 
13.1 


861.9 
<l.8 


801.9 


47.9 


.0 

8.8 

m.  3 
at.  7 

20-  2 
16.6 
22.1 
15.0 

2r>.  fi 

1.6 
3.1 

1.2 

IS  2 
lit* 
(  .  -» 
27-..  .1 
t 

l.j.  0 

mi 


MI0L7 
4.06 


DIETART  8TUDT  OF  WOMEN  STUDENTS,  PAINE8VILLE,  OUlO  (NO.  323)." 

This  study  covered  10  days  of  January,  1900.  The  group  studied 
consisted  of  115  women,  of  whom  20  were  instructors,  91  students, 
and  4  servants.  The  total  meals  taken  were  equivalent  to  the 
food  of  1  woman  for  1,049  days.  ''The  attempt  was  made  to  regu- 
late the  diet  in  such  a  way  that  it  should  not  exceed  a  definite  ooet 
and  at  the  same  time  please  the  students."  The  food  eaten  per 
woman  per  day  furnished  on  an  average  68  grams  protein  and  2,665 
calorics,  at  a  cost  of  18.3  cents. 

The  table  following  show.s  the  kinds  and  amounts  of  foods  used, 
together  with  the  estimated  amounts  of  lime,  magnesia,  and  phos- 
phoric anhydrid  furnished  by  each  and  by  the  diet  as  a  whole. 

o  For  full  data  rogarding  the  anioiml  und  compueilion  of  the  food  mtuu,  see  U.  S. 
Dept.  Agr.,  Office  Expt.  Stu.  Bui.  91,  p.  30. 
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Estimated  ash  comtitutnts  in  dietary  study  No.  StS. 


Ftwd  niuti'i'i.ils  used. 


oxid. 


Mwt:  Beef,  motton,  pork,  chicken  (total  meet  protein,  33.6  kil»> 


tnins) 
Fbhvid 


[  oysters  (protein  1.06  kllogranu)  

,  19  Uiocrams  

r.flOJS  UlofiTanis  

CbMte,  5.78  kllofjranis  

IfUk,  822.7  kUogram.s  

Cream,  5.45  Idloerams  

Com  meal,  11.8  Kilograms  

Hominv,  2.7  kik>eranis  

Wheat  breakfast  food  (as  Graham  flour)  15.1  klloKrems. 

Qraham  flour,  33.7  kilograms  

Rice,  7  Icilograms  

Whole  wheat  flour,  .1.'27  kilograms  

Flour  and  crackers,  1  \2  kilograms  

Sugar,  74.9  kilograms  

Cornstarch,  0.8  kilogram    

Tapioca,  1.8  kilograms  

Molasses,  f>.«  kilograms  

llsple  sirup,  7.9  kilograms  

Chocolate.  1.1  kilograms  

Beans,  Lima,  dried,  4.«  kilojrnims  

Beans,  pea.  dried,  »i.7  kilograms  

Beets,  H.l  kilograms  

Cabbage,  4.5  kilocnim.s  

Parsnips.  1.^.9  kilograms  

I'eas,  canned,  10.3  Kilograms  

Peas,  dried,  2  kilogram.s  

Potatoes,  139  kilograms  

Sweet  potatoes.  Ift.fi  kilograms  

Spinach,  5.14  kilograms  

Squash.  5.14  kllopranis  

Tomatoes,  11.1  kilograms  

Turnips,  14.6  kilograms  

Cuctimbers.  pifkles,  4.3  kilograms  

.\pi»I<*s.  44  3  Irtlograms  

Apriwts.  h.2  kilograms  

Apple  b\itter,  1.1. s  kilograms  

Bananas.  .10  kilograms  

Cherries,  canned  A.h  kilograms  

Cranlierrv  sauce,  11.8  kllogranvs  

Dates.  8.S  kilograms  

Figs.  1.4  kilograms  

LcMnoDS,  2.7  kilograms  

Oranges,  68.2  kilograms  

Prunes,  4.9  kilograms  

Raisins,  0.7  kilogram  

Raspberry  Jam,  6.4  kilograms  


In  total  food.  

lo  waste  (13  per  cent)  

In  total  food  eaten  

Per  woman  per  day  

Estimated  {wr  man  per  day . 


2S.5 
1.9 
13.0 
13.3 
71.6 
554.0 
8.0 
1.0 

.s 

S.« 
12.4 
•8 

1.2 
».7 


23.4 
•.7 
1.6 
6.1 

14.4 
^6 
2.6 

12.0 
2.3 
2.7 

22.2 
4.1 
3.2 
6.3 
2.1 

13.6 
1.2 
4.8 
1.0 
1.6 
2.7 

L6 
9. 1 
3.9 
1. 1 
29.3 
3.0 
.2 
3.0 


Ma^.':;^.■rllim 

(.Xld. 


IPhotphanu 

pentoxM. 


938.1 
121.9 


816.2 
.78 
.97 


Ortms. 

63.S 
2.4 
1.9 

.9 

2.8 
6S.0 
.8 
15.5 

6.2 
22.6 

ia6 

4.2 
4.9 
66.9 


"vlX 

7.9 
i.1 

16.2 
ift.8 
4.0 
.9 
6.9 
6.6 
4.9 

8.1 

ir 

2.3 
1.7 
4.2 
.7 
9.1 
.9 
L9 

.8 
.9 

in.1 

10 
.4 
10l9 

4.1 
.4 

L9 


650.2 
84.5 


665.7 
.64 


&1 


Oramt. 
772.8 
.6 
.1 

8.*  6 
700.2 
10.1 
S4.0 
19.1 
99.9 
222.2 
12.8 
21.5 
306.7 


2, 78a  4 

361.4 


2.68 


DIETA&T  BTUDXBS  OF  MECHANICS'  AND  INDOOB  LABOBE&S' 


DIETABT  STUDY  OF  A  OABFBT  DTEB's  FAIOLT  IN  NEW  TOBK  (NO.  35).* 

This  study  wjus  iiiado  in  April  and  May,  1S95,  and  covored  10  days. 
Tho  crroup  consist pd  of  the  family  and  .">  hoarders,  and  included  4  men, 
1  woman,  3  hoys  (aired  12,  7,  and  3  years) ,  and  <,drls  (aged  14,  1 1 ,  6,  4, 
and  -  years,  and  <S  months) .  The  woman  did  sewin<x,  and  the  14-Year- 
old  f^iri  did  the  marketini;  and  housekeeping;.  The  total  meals  taken 
were  equivalent  to  the  meals  of  1  man  for  92  days.    The  food  eaten 


a  U.  8.  Dept.  Agr.,  Office  Expt.  Stos.  Bill.  46,  pp.  23,  78. 
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cost  16  cents  and  hirniahed  71  grams  of  protein  and  2,430  calories 
per  man  'per  day. 

The  table  belowshows  the  kinds  and  amounts  of  foods  used,  together 
witli  the  estimated  amounts  of  lime,  magnesia,  and  phosphoric  anhy- 
drid  furnished  by  each  and  by  the  diet  as  a  whole. 

EttimaUd  ash  comtituenU  in  dietary  slxuiy  No.  S5. 


Food  materials  used. 


Mi'iit;  Titi'f.  pork,  niid  chicken  (total  meat  protein.  2m<'\  cmms). 
Kisti:  ("imI.  saliTioti,  iiiui  sirtllncis  i  total  fish  protciii,  4<)i)  ►.•rams). . . 

Kt.7's,  :i,44.j  ^rrnnis    

Hutti  r,  .i.-VM)  u'nuiis  ,  

Chci'sc,  4Ui  ^rrllIlls. ,  

Milk.  II. (;r;i[iis  

("oiidcrv-cil  milk,  4.').'i  ^ruriis  

llarlcy  (i>c:irlcil ).  t.sfl  >:nuns  

Flour',  rr.kckcrs.  .itul  mararonl.  2,635 gcams  

Out tiu-.il,  I .  i'-fi  prtinis  

Hri  iul.  .'.i.s):,  jjranis  

Hire.  41(1  K'r;ims.  .   

."^iikMr.  t..<i(i  yr;iitis,  tufi-ooi,  455  Rran'f  

(■iittt«;ii.'c  s|iroui>,  1,770  grains  r   

< >iii(iii>.  J.T'M  ;^r;iiii^  

l'oT;i'i«-s,  l."»,Ni>r>  grains  

S.mp  (n"w-ns,  170  ^;ra^ls  

Jam,  575  ^ranis  

riums,  canned.  -'-'")  ^:ruItls   

Prunes,  dried,  OM)  grams  

lUMiw*  455  gnms  


In  totiil  f<)o.|  

In  wiustc  (I.-'  i>cr  rent 


CiMiim 

oxM. 


Ornms. 
2.040 

.rio 

3.445 
.798 

.V084 
-I).  If)7 

1.95<> 
.  170 

—  f  — 
.  <  •  ■  t 

t.(xn 

.M9 


1  416 


1. 


l.Tii 
(ISO 
(Itl 
42S 
101 


47.  IflO 
.5<i5 


Municduin 
oxkL 


Grains. 
5. 101 

..'.If. 

.aoo 

2.110 
.  J04 

4.530 

.  24C 


Phosphorus 
pcniozkL 


.414 

6..%46 
.051 

.  om 

.  (r_'7 
.571 
.318 


2G.W1 


In  total  food  eaten. 
Per  nun  per  day.. 


4t>.695 
.Ml 


limine 

r.i. 
II 


I  .">.i 

AH) 
12.  (US 
1  12.5 

K.  lift 

2.V  I  I  t 
1  )<.tl 
X  I2H 
5  ».9I 
1.1  2»i4 
3.S.  «i2S 

.  sn 


1...U4 
2.  212 
22.  S45 
.11) 
.  1  i:i 
.  (Vtt) 
i.:j>»7 

1.002 


211.626 

2.539 


2.m 


DIETABT  STUDY  OF  A  TIN  BOOPBR's  FAlfILT  IN  NEW  TOBK  CITY  (nO. 

112)» 

This  study  was  mado  during  11  day.s  in  November,  1S95.  The 
group  romprisod  tho  family  proper  and  3  hi)arders.  It  was  considered 
a  typical  l^ish-.^\JTlerican  family.  Five  men  and  4  women  were  in- 
cluded in  the  study,  the  son  and  daugliters  bciiij:  «irown.  Tlie  total 
meals  taken  were  equivalent  to  the  meals  of  1  man  for  U3  days. 
The  food  purchased,  which  was  all  eaten,  furnished  per  man  per  day 
84  grams  of  pn)tein  and  2,335  calories,  at  a  cost  of  10  cents. 

The  table  following  shows  tlic  kinds  and  amounts  of  foods  used,  to- 
gether with  the  estimated  amounts  of  lime,  magnesia,  and  pliosplioric 
anhydrid  furnkhed  by  each  and  by  the  diet  as  a  whole. 

o  U.  8.  Dept.  Agr.,  Oflice  Expt  Stu.  BuL  46,  pp.  59,  109. 
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EstimaUd  (uh  constiluenU  in  dietary  study  No.  lit. 


Food  matMlala  OMd. 

—  ■  — 

Calcllun 
oxld. 

pen  to  X  Id. 

Mnat:  Beef  ;\nii  pork   tui  :il  uj.vU  iiri>li'iti,  1 . 17n  ;,'r;irii-.  i  

Onnu. 
3.160 
.380 
3.3§& 
.704 
24.484 
.706 

.tar 

3.675 

Oranw. 
7.023 
.471 
.492 

fn2 
■J  v..' 

Onm*. 
05.010 
&.740 
12.  OU 

.9K 

4"-, 
28.350 

Milk,  U.-'.V.  i;rarri>  

2. 

A.iS 
3.325 

3. 1«l 
.400 
.382 
.208 

3.488 

LSM 
.W 
.US 
.307 

8.720 

ft.8U 

%m 

724 

1 

44.046 
.47 

mTM 

DIETABT  STUDY  OF  A  SEWING  WOMAN'S  FAMILY  IN  NEW  YORK  CITY 

(no.  48) .« 

This  study  was  made  during  7  da3'.s  of  June,  1895.  Tlie  family 
consisted  of  tlie  mother,  5  sons  aged  14,  11,  8,  4,  and  3  years,  and 
1  daujjhter,  6  years  old.  The  total  food  consumption  was  ecjuiva- 
lent  to  that  of  1  man  for  28  days.  The  income  of  the  family  was 
only  $30  to  $40  a  month,  of  which  $10  was  paid  for  rent.  As  the 
mother  was  the  principal  wage-earner,  it  was  impossible  to  give  much 
time  to  the  purchasing  and  preparation  of  the  food.  The  cost  per 
person  per  day  was  le.ss  than  6  cents,  calculated  per  man  per  day, 
9  cents.  The  food  eaten  furnished  per  man  per  day  54  grams  of 
protein  and  1,500  calories. 

The  table  below  shows  the  kinds  and  amounts  of  foods  used, 
together  with  the  estimated  amounts  of  lime,  magnesia,  and  phos- 
phoric anhydrid  furnislied  by  each  and  by  the  diet  as  a  whole. 

EttimaUd  a$h  amttUumU  in  dietary  Uudy  JVb.  48. 


Food  materials  iised. 


CakiiuD 
Olid. 


Magnesium 
ozld. 


Phosphorus 
pontoxld. 


Mcftt:  Beef  and  pork  (total  meet  pcotete,  170  grams). 

Fish:  Sardines  (protfllD,  AB fmns)  

Eggs,  1,625  grama  

Butter,  225  grams  

If  ilk.  8,300  grama  

Barley  (povled),  MOgiains  

Bread.  roUs,  and  oaks*  %Mi  gram  

Flour  and  craokos,  lAlS  grams  

Sugar,  1.735  grama  

Beans,  dried.  005  grama  

Potatoes,  1.815  grama  

Radishes,  -2><o  grama  

Rbabarb,  180  grama  

Vomatoeo,  oaooed,  1,185  grams  


Oram. 

am 

.IM 
1.0k 


14.410 
.085 
.77S 
.508 


Qnmt. 
am 

,2a 

.008 
1.510 
.840 
.700 

.m 


Omm. 
8.818 
1.881 


IS.  808 
L88« 


1.815 
.800 

.on 

.108 
.S15 


3:880 
.786 
.054 
.018 
.181 


8.888 
3.018 
.108 
.188 
.510 


1b  total  food  pordiaaed. 
iB  mate  (0  per  oont) . 


&881 
.418 


54.4 


In  total  food  eaten. 
Far  man  par  day.. 


laiM 


&508 
.884 


•  U.  8.  Dapt.  Agr.,  Offiea  £xpt.  Staa.  Bal.  40,  pip.  88, 86. 
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DIETAKY  STUDY  OF  A  UOUSE  DECOKATOK  S  FAMiLV  IN  PITTSBUKU 

(no.  190) .« 

This  study  was  made  during  30  days  in  January  and  February, 
1897,  in  a  family  consisting  of  1  man,  1  woman,  a  girl  of  15,  and  2 
boys,  12  and  2  years  old.  The  meak  taken  were  estimated  as  equiv- 
alent to  those  of  1  man  for  96  days.  The  income  was  estimated  as 
$84  per  month,  and  as  the  result  of  good  management  in  the  maiket- 
ing  a  considerable  variety  of  both  animal  and  vegetable  foods  was 
obtained.  The  food  eaten  furnished  per  man  per  day  112  grams  of 
protein  and  3,305  calories,  at  a  cost  of  19.6  cento. 

T)ie  table  below  shows  the  kinds  and  amounto  of  foods  used, 
together  with  the  estimated  amounto  of  limci  magnesia,  and  phos- 
phoric anhydrid  furnished  b^  each  and  by  the  diet  as  a  whole. 

Estimated  ath  comtituents  in  dietary  study  No.  190.  ' 


Food  nwtwtals  uaad. 


liwt:  BaaC  Tail,  Iamb,  pork  (total  maat  pnrtaln.  5,196  frang) 

Oysters  (protein.  36  gnung)  

Eki:>>.  l.'^*  '"'  crania  

Bdlier,  '.'.W.'i  unims  

Milk,  .rj  .V*)  j;ninis  

Bar!*'y  f  [>»Mrl(>ii:i.  ".'S-i  Rrritus.  

Corn  irip.il.  OJO  Knuiis. . .  .   

Flour  and  ora^-kcrs,  l'J,ti.so  gram*  

Kloa,  266  KTains  

Bread  and  rake.  ;j.345  grams  

B«Miis.  •irif'd,  1  :i75  grama.  -  ,  

Ikt't.-i,  ;)  (M>  K'ruins  

C"ut>liiii.'»-.  .VSK.S  grsitiis  

Corti.  fMiiiiPil,  1.770  grams.,...,....  

f)i lions.  'Jix)  ;,T<uu.s   ,  

TeiLv.  rannoil  VX>  ^;nirris  

I'icklf-s.  7'o  Kr.'iiiis  (a-*  ciwun:l)eini)..  ,  

I'otatofs,  swff'i,  4.1.V)  jrraiu*  

l'(it.-«f<N's,  IM.M.'.')  (Trams  

(TrfM^ns.  l.j  irrams  

Tuniips,  >;rams    

Catsiij).  .'«<(»  irraiii.s  (-ts  roniatu*  

Chili  saiir*',  iKm  irrams  ta.s  tornati))  

Haiirrkraiit.  1  ..i:C>  k'rani.<(  (as  cabbage)  

Appkv^>,  'J'2.{*s:>  u'raiiis  

Banana.^.  L',7:«i  lt-uis.s  

Orant,'»'>.  I  out  ^.-rams  ,  

Lemons,  it-'i  ununs  

Faaobei,  c  inn^^d.  l.'fkt  Kfaiiis.    

Ptnm  butu^r,  AMlb  ^Tkuiis  (as  plunoaj  

In  total  food  

Inwaat6(Mparoaot)  

In  ftHMl  f>atpn  ,  

I'er  man  per  day  


Calcium 
oxkL 

Magnesium 

MDd. 

Pbondioraa 

Oramt. 

Oramt. 

Onmt. 

4.176 

ia440 

136.386 

.064 

.082 

1.006 

1.875 

.381 

6. 881 

.fv{8 

.036 

.  92H 

.Vi,  1 1.'.} 

6.806 

.285 

7(1.  720 
1  .^11 

1.240 

4 

.'l  -ill) 

a.  116 

42.508 

.158 

.504 

1. 101 

.996 

&4M 

s.«u 

:<  4"o 

16.0117 

..W7 

2.9S5 

;<  ii'i 

1  .'.<7 

4  77  1 

.079 

1.239 

4.648 

.080 

.030 

.160 

.196 

.203 

»44 

.214 

.137 

.  Mil 

1.03S 

.789 

3.324 

3,  mi 

31.140 

.1)12 

.OW 

.012 

2.  '>-J7 

.M2 

&IOB 

.057 

.048 

.135 

.183 

.  I.>» 

.  4M 

.774 

.aso 

1  OfSl 

3.SX 

3.217 

,1.  976 

.345 

1.665 

.434 

.  I'll 

.484 

.111 

.Wl 

.124 

.m 

.720 

.232 

.  •i29 

.  t\2() 
1.2.S9 

M.  ■ 

17.  I.':*, 

341.  153 

1  r,Jt, 

10. 916 

86,696 

V:  1711 

;t.in,  237 

.901 

.480 

3.430 

•U.  a.  Dapt.  Agr.,  Offlca  Ezpt.  Slaa.  Bui.  a,  p,  II. 
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DIETABT  STUDY  OF  A  OLASS  BIOWBB's  FAMUT  IN  PITT88U1IO 

(no.  191)  • 

This  study  was  made  in  a  family  of  adults,  4  men  and  3  women, 
Ln  January  and  February,  1897,  and  covere<l  31  days,  during  which 
tile  total  number  of  meals  taken  was  equivalent  to  the  meals  of  1 
man  for  ISO  days.  Two  of  tlio  men  were  idle  at  the  time  of  the 
study.  The  food  eaten  furnished  per  man  per  day  94  grams  of 
protein  and  3,085  calories,  at  a  cost  of  16  cents. 

The  table  below  shows  the  kinds  and  amounts  of  foods  used, 
together  with  the  estimated  amounts  of  lime,  magnesia,  and  phi 
phoric  anhydrid  furnished  by  each  and  by  the  diet  as  a  whole. 

Estimated  ash  cotutliiuenU  in  dit^tary  sUuly  No.  191. 


If  uvU  JuuUjhiiiii  UdtHi. 


Ueat:  Beef,  veal,  lamb,  pork,  chicken  (totaJ  Tii< 

gmm*).    .    

Fbh  (proi<  HI  L'^,  p^r  aus)  

T.K"-  )-'T;irns.  

BiiHiT.  t..<'7.'i  LjriLrns.  ,  

Cot  tai;*'  rhc<'-^*\  -j  rijo  ;;runis  -  

Corfi  lucul,  1 ,3,.j gru-uij  ,  

Flour  and  crackers,  40,900  grma  

OatnioAl,  880  (trams  

Rk»,  655  vnam  

Bread  and  cake,  9,765  ffran>s  

Sugar,  18.345 grams,  cornstarch,  40  grams  

Boaos,  dried,  L.inia,  1,300  grams  

Com,  cnnned.  625  grams  

C«l«ry,  325eTams   

Onions,  2,2.'i5  grams  

Polatocs,  .-14.3^  grams    . 

PotBlo»4.  sweet,  2.905 grmn';   

Tomatoes,  canned,  3,R35gru;i  .  ,   

Turnips,  4.335  grams    

(  .'.)  up,  2.riO  grams  (as  tomatoes)  

l  ii  kifts,  425  grams  (as  cucumlters)  

Hiuerkraui,        grams  {as  cabbagf>}  

Vpgp table  soup.  3,HW  grams  

Apples,  18. 7W  grants  

Banana  .  i.TamH  

Figs,  li:  11  1,  '  III groin:5  

Lemons,  w  grams  ,  

Pcarhf"'.  <Jn«  <1.  225  gruii\A..  

Jell '.    III'!  i.i-n,  1  Ts'i  :;!->)"'   

Applt..:',      ti.  .iii'J  Loiiitiio  iiuiter,  'Jfii-Vi  erams  


;il  JirnlOin, 


^;{7 


In  total  food.  

In  waste  (0.7  percent). 


In  food  p  i'ru  . 
Ter  niau  pt  i  tJa> 


Hagnesixaa. 
(Old. 

• 

Of  aw*. 

(iramf. 

Grartu. 

t».  48.S 

1*  .  351 

..111* 

.OK) 

3.  w:> 

.w 

U.ftl 

41.(47 

4.  ■2^'> 

51. 7>: 

•J.  r»20 

11.** 

.  lii 

1.815 

6.:'97 

11.4f.S 

KS.473 

2. 191 

.133 

l.l^H; 

l.V^ 

15. Sli 

l.:rs 

4.043 

9.  TTi. 

.437 

1 .  ntV 

.305 

.0H7 

.33*1 

13.740 

40.4<4 

.5«»9 

2.:»i 

1  .72^ 

.«.13 

1.7  J 

1  .1771 

1  J,^7 

4.  fj^N 

I  .r.H 

.433 

1  119 

.076 

.221 

1  i.i>i:> 

2.251 

H)i>2 

.K09 

21.2>t 

•2.  0«  uS 

2.  t>29 

4.  sy.' 

.(CO 

.273 

1.  7(18 

.K'i 

.009 

.  IDS 

.209 

.701 

.214 

.*4fi 

.329 

.67? 

Ul,  7ij7 

(a>.»<7 

510  r,n 

.4M2 

.«|. 

3-574 

91  l.'.S 

fXi,  121 

507.flff» 

1  .41!^ 

.3io 

2,  sab 

DIETARY  STLT>V  or  A  MILL  W(JKK.MAN's  FAMILY  IN  PITTSBURG  (NO.128).* 

This  study  was  made  during  29  days  of  January  and  Februan% 
1896,  in  a  family  consisting  of  2  men,  1  woman,  2  girls  aged  16  and 
6,  and  3  boys  aged  13,  10,  and  8  years,  respectively,  the  total  food 
eaten  being  equivalent  to  the  meals  of  1  man  for  167  days.  This 

a  V.  S.  Dej)f.  Atrr.,  Office  Expt.  Sfji.^.  Btil.  .52,  p.  35. 
*  U.     Dept.  iVgr.,  Office  Expi.  biaa.  iiul.  62,  p.  la. 
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fainiiy  was  taken  tis  representative  of  a  Inrj^o  rlas??  of  ponr  foreign  • 
laborers  in  Pittsburg.    The  food  eaten,  ealeuhued  )>er  man  per  day, 
cost  13  cents,  ami  furn'shefl  83  grams  of  protein  and  2,525  calories. 

The  tnl^le  l)elow  shows  the  kinds  and  amounts  of  foods  used, 
togetlier  with  the  (pinnated  amounts  of  Ume,  magnesia,  and  phos- 
phoric anhydnd  fumiijhed  by  each  and  by  the  diet  as  a  whole. 

MtHmatad     etmUitnunU  in  dietary  ttu^  No,  Its, 


Food  matwlals  used. 


Mint  iirv  f  aocl  pork  itoUi  moat  pioteto,  «,685Krams)... 
¥ i>h  !  1  orring  wofL  Munoo  (total  fish  pioMn,  TflS  gntnw) . 

£ggs>  2.733  gnuna  

JBattDT.  8,480  franu  

Cheese,  T-iOKnaiis  

IfUk.  19,306  pwm  

Barley.  2'r,  cranui.  ,  

Flmir.  2*">V>  Krirna.  

Out iiif.il.  l.Vi  , 

Hhv,  A.Vy  k'nitns.  ...••.»,,...,.  

Bread  mii  oake,  46,080  gnma  

Pie,  utinoe,  2.685  gnUiW  , 

Sugar,  8. .'I')  j^'rarns  , 

IfolBSeet^.  l,7.>r>  i;r:iuuS  

Beans.  drieO,  2,350  gnnw  

Peas,  dried,  Uignna  

Onioris,  l.206gran^s  , 

Potatoes,  48,«5  gr  uius  

T<>r)i.ii<iM,caanedaDd  catsap,  1,835  grama  , 

Apj  ics  i,Q20gmw  

Jam,  fiTOgnoU..  

PniiiM,«IOgt«»i«  


la  totsi!  food  ,  

Tn  WAiite  Ci.8  perOOIlt). 


In  toad  e»teo  

Per  maa  per  day . 


^ '  i  J 1 1 1 

\f 'iL'i  li^^ilni  1 1 

r '  ^1  i  1*-:  1 1  h  1 1  if  t  w 

ojiid. 

oiUd. 

peutoxtd. 

f!ri3  ins 

(frnrif. 

i.«t-:.v» 

1 ,  4 

1 . 1  '2x 

2.  :;),•. 

.  tltt 

11'- 

y.  1  Tti 

.t'.>) 
. 

33.  J*  A 

,■5.  i7i 

•ii.sia 

.  L'.V. 

1 . 1 

.71.'. 

.1.1.^ 

5 IS 

.  X\i 

m 

'           .  ft.M 

.  27;< 

.•HXI 

6.943 

7».075 

1.137 

<W6 

4.«87 

;!  (KS 

y.m 

'>.'.r^2 

25.803 

.  -JM 

.983 

.482 

.  Ivl 

.964 

7.733 

19.  .■til 

mm 

.a.t<i 

.■."A'i 

.825 

.]]■' 

.  1  rj 

.365 

.079 

,m 

.143 

.836 

.816 

1  .  :y2-> 

l.n.->4 

Sil.iii 

401.601 

.JSO 

.34 

8.40 

DIETARY  STUDY  OP  A  MILL  WORKMAN'S  FAMILY  IN  PriTSBURO  (NO.  129)." 

This  study  was  begun  in  Januaiy,  1896,  and  continued  29  days. 
The  family  consisted  of  2  men,  2  women,  and  5  chihiren,  aged,  re- 
spectively, 13,  10,  7,  and  4  years,  and  7  months.  The  family  was  in 
very  poor  circumstances.  The  total  number  of  meals  taken  was 
calculated  by  the  usual  factors  as  equivalent  to  the  meals  of  1 
man  for  174  days.  The  food  furnished  per  man  per  day  77  grams 
proton  and  2,440  calories,  at  a  cost  of  8.7  cents. 

The  table  following  shows  the  kinds  and  amounts  of  foods  used, 
together  with  the  estimated  amounts  of  lime,  magnesia,  and  phos- 
phoric anhydrid  furnished  by  each  and  by  the  diet  as  a  whole. 

aU.  S.  Dept.  Agr.,  Utiice  Expt.  Stiw.  Bui.  52,  p.  22. 
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Estimated  <uh  consliluenls  in  dietary  study  No.  129. 


Fowl  iiittteriuLs  used. 


Beef  and  f>ork  (total  moat  protein,  5.350  grams). 

Oysters  (protein,  .r.'  Rrams)  

Btitterine.  3,910  grunis  (as  butter)  

Cheese.  4.860  grama  

Milk.  N.T^.')  granu  

Flour.  tt.81(>  grams  

Oatmeal,  2S5  grams  

Bread,  cake,  and  rolls,  52,075  grams  

Fie.  .'<,720  gnuiis  

Sugar.  10.4,W  grams  

Beans,  dried.  5H0  grams  

Beans,  drletl,  Lima,  I,33U  grams  

Cuhbage,  4,.'i9()  grams  

Currotji.  fi70  grams  

CeliTy.  'At)  grams  

Onions.  '.\A\:i  grams  

Parsnips,  grams  

Potatoes.  Jl, 21. grams  

Wuiercri'ss.  ll.'iKriims  

Uuia-lwKiLs,  2. isognnns  

A|)ples.  I.71.*>grams  

Apple  Jelly.  grams  


Caldam 
oxid. 


Onmt. 
4.080 

.057 
.8G0 
23.064 
25.361 
2.746 
.232 


1.347 
1.40Q 
2.682 
.516 
.188 
1.378 
.467 
3.394 
.297 
1.364 
.188 
.025 


In  total  food  

In  waste  (U.O  per  cent). 

In  foo<l  eati'n  

Per  man  per  day  


69.440 
.416 


69.024 

.396 


lUcnesiuiD)  PlMMpiwa 
oxId.  pcntoxkl. 


0nm9. 
10.165 
.073 
.039 
.911 
X664 
2.&S0 
.709 


L461 
4.136 
.963 
.214 
.064 
.516 
.286 
&a86 
.062 
.457 
.240 
.083 


33.600 
.301 


33.389 
.193 


Gmu. 

m.oa> 
.m 

i.aj 

27.714 
S1.W 

%.m 

2.775 


6.3a 

Mion 
3.n7 


X7» 
LW 

.on 

1.7IS 
.44S 


386.  a7 


361 0P4 

LI17 


DIETARY    STUDY    OF    A    .MECHANIC'S    FAMILY    IN    KXOXVILLE.  TENN. 

(NO.  181).° 

The  famil>'  liore  studied  consisted  of  1  man,  2  women,  and  a  boy  11 
years  old.  The  man  was  an  enj^ineer  at  hard  work.  The  study 
covered  14  days  in  F'ebruary,  1S9().  The  total  number  of  meals  taken 
was  ecjuivalent  to  the  food  of  1  man  for  48  days.  The  food  eaten 
furnished  per  man  j)er  day  97  grains  of  protein  and  4,060  calories, 
at  a  cost  of  12  cents. 

The  table  below  shows  the  kinds  and  amounts  of  foods  used, 
topjether  with  the  estimated  amounts  of  lime,  maj^nesia,  and  phos- 
phoric anhydrid  furnished  l)v  each  and  by  the  diet  as  a  whole. 

Estimated  ash  constituents  in  dietary  study  No.  181. 


Foo<l  malertals  used. 


Meats:  Pork  nnd  chicken  (total  meat  protein,  1,380  grams). 

Butter,  I..VX)  grams  

Buttermilk  (as  milk). 9,070  grams  

Eggs,  Ma.*!  grams  

Corn  meal,  14,7'JOgmm8  

Flour.  9,410  gnuns  

Sugar.  455  grams  

Beans.  drie<l,  I,H1.'>  grams  

Peas,  dried,  905  grams  

Onions,  6S0  grams  

Turnip  greeas,  3,»«n  grams  

Potatoes,  8,255  grams  

Fruit  jelly,  1,700  grams  


In  total  food  

In  waste  («.«  per  cent). 


In  food  eaten  

Per  man  per  day. 


Crtlcfonj 

Magnesltun 

PbomtMini 

oxid. 

oxld. 

pentoxM. 

Qnms. 
1.048 
.349 

15  800 
1.135 
1..124 
2.634 

Onrau. 
Xe23 
.015 
1.633 
.170 
19.430 
2.446 

Qnmt. 
31. 7« 
.40 

Vkm 

67.417 
30.  S9 

3.902 
1.239 

.272 
18.440 
1.330 

.153 

4.673 
1.846 

.102 
1.306 
3.803 

.255 

19. « 

7.737 
.544 

liSf 
u.m 

.731 

47. 416 

4.  on 

37.799 
3.280 

186.  IM 
16.t8S 

43.339 
.902 

34.549 
.719 

172. 01« 

3.sn 

o  U.  8.  Dept.  Agr..  OiUcu  Expt,  Stas.  Bui.  53,  p.  15. 
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STUDXBB  OF  FARMERS'  FAKILIB8  AMD  OTTTDOOB 
•  liABO&E&S. 


DIETARY  8TDDT  OF  MAINE  LUMBERMEN  (NO.  391).'' 

This  study  was  begun  in  January,  1902,  and  continued  16  dajB. 
The  group  included  30  men,  most  of  whom  were  engaged  in'serere 
outdoor  labor.  The  total  number  of  meals  taken  was  equiyalent  to 
the  meals  of  1  man  for  492  days.  The  food  eaten  furnished  per  man 
per  day  179  grams  of  protein  and  6,780  calories,  at  a  cost  of  23.6  cents. 

The  table  below  shows  the  kinds  and  amounts  of  foods  used,  to- 
gether with  the  cstiniutod  amounts  of  lime,  magnesia,  and  phosphoric 
anhydrid  furnished  by  each  and  by  the  diet  as  a  whole. 

Estimated  ash  cofiatituenls  in  dutary  thufy  No.  .i91. 


Food  nialeriiik  umU. 


Meat'  Berf,  pork,Bnd8aiis;i^'<  (total nmtprotdn,  35.2 kilograms). 
Fish:  ro<l.  maokml.  au<l  s^tlimm  (total  fish  protein,  'J  kilograms). 

Butt«'r,  kilo»;r:iiiis  

C«tidt'ii.s«il  luilk,  1.4  kilogrums  

Lard  oomoouod.  6iA  Idlofraias.  

Com  meul.  5.7  kUogimins  

Oatmeal.  0.9  kilogrun  

Rlt-e,  3.6  kilu)^ms  

Flour,  173. G  kllo(n^ms  

Suear,  63  kilogram.s  

Molasses,  68.2  kllonnmis  

Beans,  dried.  lOHi  kilogmms  


Carnjt><,  r>,5  kUoerams  

Peast,  drk-d,  4.5  kOognutu. 


Potatoes,  78  kikigrams. 

OnloDs,  0.2  kiloKTam  

Turnips.  2H.6  kIloKraiK.s  

Appln,  dried,  18.4  kilogrunis.., 

Prunes.  28  kilograms  

Rabins,  4.5  kiloeranu  

Cunmnt  J«lly,  7.5  kUomuiu  

StnwbcfTy  Jelly,  8.4  kllograiii.s. 


In  total  food  

In  wasta  ^  par  oent). 


In  foodaaten  

Per  man  |Mr  day. 


Calduin 
oactd. 

llagnedum 
oxid. 

Phosphorus 
panwsld. 

Qnmt. 
36.753 
1&200 
4.5B6 
0.090 

OnifN4. 
60.880 
30.700 
.300 
.630 

IflO 
(100 
»..  47« 
T.iSH 

.513 
.702 
.432 
48.008 

7.524 
X341 
3.100 
45.136 

2t..  106 
&7M 
7. 138 
374.976 

242.110 
218.440 
4.235 
«.lfl6 
12.480 
.080 
91.883 
0.808 
17.640 
1.800 
2.400 
3.193 

130.083 
386.082 
1.760 
0.180 
81.200 
.090 
8.294 
9.036 
23.530 
3.150 
1.375 
3.016 

90.034 
1,118.568 
&170 
88. «» 
113.830 
.100 
90.803 
33.304 
87.130 

lasoo 

S.8V 

3.780 

644.147 
19.334 

611. 9U5 
18.357 

2,<m.4&\. 

89.47S 

624.  K23 

503.548 
1.200 

3,883.988 
&880 

DIETARY  STUDY  OF  A  FARMER  8  FAMILY  IN  CONNECTICUT  (NO.  45).* 

This  study  was  made  in  December,  1894,  and  continued  7  days. 
The  family  consisted  of  2  men,  1  woman,  a  boy  7  years  old,  a  giri  4 
years  old,  and  a  child  under  2  years.  The  total  number  of  meals 
taken  was  equivalent  to  the  meals  of  1  man  for  27  days.  The  food 
furnished  108  grams  protein  and  3,548  calories  per  man  per  day. ' 

The  table  following  shows  the  kinds  and  amounts  of  food  used,  to- 
gether with  the  estimated' amounts  of  lime,  magnesia,  and  phosphoric 
anhydrid  furnished  by  each  and  by  the  diet  as  a  whole. 

a  U.  S.  Dept.  .A^T..  Oflice  Expt.  Sta.^.  Bui.  149,  p.  17. 
b  Connecticut  iStorru  Siu.  Kpt.  1895,  p.  148. 
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Estiiruitfd  ash  constituenU  in  dietary  study  No.  4^. 


ViXHl  matorinls  used. 


Meat:  Beef,  brd.  and  chicken  (protein,  «'»71  grams). 

Milk,  9,00»)  prams  

Butter,  ibS  gmms  

Flour,  12,700  grams  

Suirar,  2.040  grams  

Cablta^.'p,  3.1.30  grams  , 

rotat(K»s.  H,V9h  grams  , 

Tunipkins,  4.. ^tS  grams  

Squ;ish.  «wo  grams  , 

8\vwf  potatof's.  3,17.1  grams  , 

Turjiips,  4,7<ij  urams  

Apple.*,  1.3,2i<0  grams  , 


In  total  food  eaten. 
I'er  man  jm't  day. . 


Calcium 
oxid. 


Oram*. 
0.500 
15.480 
.100 
3.556 


2.105 
1.2S6 
1.451 
.217 
.793 
4.145 
1.45K 


31.109 
1.152 


MaKDMiinn 

oxid. 


Ormu. 
1.274 

i.m 

.004 
S.2Q2 


.762 
L2» 
.634 
.005 
.603 
l.SSl 
1.8S6 


14.700 
.547 


Phonihonis 
peatoxid. 


On 


1&.433 
19.5«» 
.141 
27.422 


2.940 
11.656 
0.122 
.918 
2. 540 
5.0BH 
3.447 


9&.2S7 
8.&3B 


DIKTAIIY  STITDY  OF  A  FARMER  AND  MECHANIC  8  FAMILY  IN  TENNES- 
SEE (.NO.  182).° 

This  study  was  made  during  14  days  in  March,  1896,  in  a  family 
consisting  of  3  men  and  3  women,  the  total  meals  taken  being  equiva- 
lent to  the  meals  of  1  man  for  66  davs.  The  food  eaten  fumi.shed 
95  grams  of  protein  and  2,820  calories  at  a  cost  of  19  c^nts  per  man 
per  day. 

The  table  below  shows  the  kinds  and  amounts  of  foods  used, 
together  with  the  estimated  amounts  of  lime,  magnesia,  and  phos- 
phoric anhydrid  furnished  by  eat;h  and  by  the  diet  as  a  whole. 

Estimated  ash  constituents  in  dietary  study  No.  182. 


Calcium 
oxid. 

Magnesium 
oxid. 

Pbosphoras 

pentoxid. 

Oranu. 

1.710 
.502 

5.005 
.435 
29. 154 

2.947 

1.899 
.067 

OroiM. 
4.275 
.041 
.840 
.019 
3.061 
2.736 
6.063 
.830 

Qnms 

61.750 
7.812 
20.000 
.613 
38.781 
22.734 
23.71* 
1.118 

.830 

.680 

.6i« 

7.965 
.788 

3.3G1 
.775 

3.205 
.146 
.119 

1.009 

9.336 
.285 

6.229 
.448 

8.014 
.122 
.199 

1.206 

40. 6W 
1. 101 
19. 197 
1.866 
28.880 
.344 
•  flS4 
3.084 

G1.122 
0.112 

43.488 
4.348 

261.610 
20. 161 

55.010 
.83 

89.135 
.59 

Food  materials  u.sed. 


Meat:  Beef  and  i>ork  (total  meat  protein,  2,250  grams). 

Fish  (pn)leiu.  2'.y  Knims)  

Eges,  !i,(i05  grains  

Butter.  1,'tsognims  

Milk  and  bultennilk.  Ki.fl.W  grams  

Flour  and  criickers.  I0,.'i2o  grams  

Outineul.  2,4;i5  grams  

Hire.  grajiis  

Sugar,  1,130  gnuns.  

Maple  sirup,  »iN)  grams  

Tapioca.  115  grams  

Bejins.  uried,  3.705  grams  

Cabliage,  1  .Mi)  grams  

Coni,  canned.  7.470  grams  

rarsnips,  1  ,(r.»0  grams  

Potatoes.  20,ii.«  grams..  

Tonial<H"S,  canned,  7«»  grams  

Raisins,  2>v.">  grams  

Canned  huckleberries,  ti,7a5  grams  


In  total  food  

In  waste  (10  percent). 


In  food  eaten ... . 
I'er  man  per  day. 


a  U.  8.  Dept.  Agr.,  OlTicu  Expt.  Staa.  Bui.  53,  p.  10. 


l  y  Google 


57 


mBTABT  8TDDT  OF  PABM  STDDKNTB  AT  SKOXTILLB,  TKNN.  (n0.208).« 


The  group  included  in  this  study  consisted  of  l.'J  men  whose  ages 
averaged  25.4  years,  5  women  whose  average  age  was  :V2  years,  and 
1  chihl  7  years  old.  The  study  covered  14  (hiys  in  Deceniher,  1S06, 
the  total  meals  taken  being  equivalent  to  the  meals  of  1  man  for 
155  days.  The  rate  of  hoard  was  $2  per  week.  The  food  actually 
eaten  per  man  per  day  furnished  66  grajns  of  protein  and  3,560 
calories  at  a  cost  of  15  <  ents. 

The  table  below  shows  the  kinds  and  amounts  of  foods  used, 
together  with  the  estimated  amounts  of  lime,  magnesia,  and  phos- 
phoric anliydrid  furnished  by  each  and  by  the  diet  as  a  whole. 

Ettimated  ath  eanttUuentM  in  dietarjf  aHufy  No.  $08. 


Food  matarteb  used. 


MoM<:  np<>r.  pork,  lard,  fowl  (total  iiMOt  pvotain,  2.470  sranui}  

Kk'i's.  1, ',>'».■  >;Tums  

HultiT.  7,(K>".  >;r:iins  

Milk  uiid  liultiTiDlIk,  2Q^giaiM  

Corn  ni<-,il.  .'.72(J  pains  

Ciini  meal  prits,  3,4;«)  ^rniriis  

KU'iir  iriil  cr  irkt-rs,  46,4UO  grauus  

f  i,iiitie:il,  .i,in\:,  ^'nirns...  

Kk  c,  i.+m  Kf-un-,  

lUtMil  indcaki',  :i,:(WgnmS  ,  

Siii'iir.  12,'.tif<i  nr^inis.  

Molii^^t's.  l.'.fM)  irrains.......  

Cahtfa^'o.  4,iv.Vt  Krams...  

('v|i-rv.  1,1. Ci  ^rriiiiis.  

<  .V*."i  ),'rani.s  

Swi^'t  potato^,  1,«>  tn'axno....  

I'utalfH's,  l'.t,7;i<(  Kninis.........  

Railisln  s,  ;i4<)  jznirns  

Turnips,  :i,17.')  grains  

Apples.  (i.7.'u  k'ranis  

<  rLiiiU  rrK's.  ^rratns.  

CaiitM'it  ^TifM'S  imil  bliU'kt>nrrieS,  iflUfntPM  

I'rcbiTveii  t>liiin>.  .'i,»)70  gruxu  


In  total  food  

In  wiito  (M  pw  osDt). 


In  f(K>'l  f  :it<'i\  ... 
Per  mau  per  day. 


Oiloiiun 

Mapnoslnm 

l'liosplu)ni3 

osM. 

oxid. 

(Hiutoxtd. 

(Irawt. 

Gramx. 

dm  im. 

i.s:7 

A.  ii'j.i 

.Vt.  SIO 

1 .  'MO 

7.:f_'l 

1.541 

.07(1 

2.  171 

4S.130 

4.K27 

.W.  199 

.244 

12.  457 

24.  284 

3.71'' 

l.'.iis7 

l(<t.418 

7.  i^-J 

2;».2ti8 

.4US 

2.lt4(i 

6.732 

LIU 

1.024 

9.m 

4.fWl 

2.  -ll'. 

1.S.34 

2.i.',<T 

.'J7ii 

'Aim 

/MM. 

1  i.ii 

.  I'-is 

.  1  ' 

.  47t> 

.471 

. 

IMS 

a.  i.v, 

7. 

2S.  U\ 

.0S5 

.0.4 

.2:iH 

2. 7H2 

.920 

3.397 

.739 

.940 

1.747 

.316 

.180 

.511 

1.246 

.773 

2.001 

.821 

.704 

1.4rt7 

78.306 

58. 4  s » 

.i.-..' 

6.742 

'M 1.  :i4H 

71.6.% 

53.435 

322.534 

.46 

.34 

2.  OB 

DIETARY  STUDY  OF  A  NEGRO  FARMER'S  FAMILY  IN  AI«ABAMA  (NO.  139).^ 

This  family  consisted  of  1  man  and  1  woman.  The  study  was  begun 
in  January,  1896,  and  continued  16  days.  The  food  taken  was 
estimated  to  be  equivalent  to  the  meals  of  1  man  29  days.  The 
man  and  wife  Hyed  in  a  one-room  cabin  and  wmrked  a  25-acre  fann, 
which  was  part  of  *a  large  plantation  about  7  miles  from  Tuskegee. 
They  were  in  moie  comfortable  circumstances  than  most  negro  farm- 
ers of  the  region.   They  expended  for  food  about  10  cents  per  day 

«  IT.  S.  Doj)t  .  A>,'r..  Office  E.xpt.  Stas.  Hul.  53.  p.  21. 
Dept.  Agr.,  Office  Expt.  Stas.  Bui.  38,  p.  66. 
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ami  oht limed  (on  the  samo  basis)  80  grams  of  protem  and  4,955 

caiurie>. 

The  table  below  shows  the  kinds  and  amounts  of  foods  used, 
together  witl\  the  estimated  amounts  of  lime,  ma^niesia,  and  pho^ 
pboric  anhydrid  furnished  by  eacii  and  by  the  diet  as  a  whoJe: 

^imated  ath  eonttUuenit  in,  dietary  «(u«i^  No.  119. 


P«o4  niat«rUls  used. 


Calcium 

OJtid. 


Ifafcnesium 


Phogpbonn 


Meal:  Porlc,  hacun,  and  lard  (total  meat  protein,  683  grama). 

MUW,  1,020  grams  , 

Corn  mpal,  13,610  gramB  , 

Flotir,  .'>.J'15  Rrams  , 

Rlc«,  :>*x'>  -^rams  , 

SuRar,  I. DM)  t;riiiii.s   , 

8w«et  jiuiut^x's.  i.as5 grams.....  


In  total  food  , 

Perm»D]wrd»jr« 


0.519 
L7M 
1.224 
1.466 
.Hi 


Onmt. 

1.297 
.183 
17.965 

1.363 
.357 


Onwu. 

02.333 
11.39 


.496 


.S77 


&175 
.SU 


.741 


DIBTABT  8TUDT  OF  A  NEGBO  FARMER'S  FAMILT  IK  AT.AipAKA  (KO.  100).* 

This  study  was  made  at  the  same  time  and  in  the  same  region  as 
the  one*  preceding.  The  family  consisted  of  a  man  and  wife  and  5 
children,  the  eldest  of  whom  was  11  years  old;  total  consum])ti()n  of 
food  being  equivalent  to  the  meals  of  1  man  59  days.  The  food 
furnished  44  grams  of  protein  and  2,240  calories  at  a  cost  of  3  cents 
per  man  per  day. 

The  table  below  shows  the  kinds  and  amounts  of  foods  used, 
together  with  tho  estimated  amounts  of  lime,  magnesia,  and  ph 
phoric  anhydrid  furnished  by  each  and  by  the  diet  as  a  whole: 

Estimated  agJi  tximtiluenU  in  dUlary  study  Ao,  100. 


FikkI  iiiuterlttis  used. 


Meat:  Baoon  and  lard  (iiiMtpratiIii»lSlcrflBtt).... 

Floor,  9,47Dmiiif  

OoniiiNal,9i,no  fruit.  ,  

RIO0,  TlOfnou  

C<^ard8, 2S5  gnyns  (as  cabbaiBB)  

In  total  food  eatea  , ,  , . , 

^nanperday  


Oakium 

Mameslimi 

Phosphorot 

oxid. 

oxld. 

OraiM. 

Granw. 

Ora  mi. 

0.090 

0.248 

X013 

2,m 

2.462 

1.882 

37.614 

9&8U 

.086 

.«» 

1.4QS 

.147 

.058 

.aos 

4.864 

80.801 

%2am 

.0S2 

— 

2.049 

If  it  be  assuiiicd  tliat  old-procoss  corn  meal  was  used,  the  estimated 
ash  coiLstitueiits  would  in  this  case  be  considerably  higher* 


a  U.  8.  Dept.  Agr.,  Oflke  Expt.  Staa.  Bui.  38,  p.  28. 
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DIBTABIES   IN   WHICH  THE    SOUROB   OF   P&OTEIN   WAS  CON- 

TROLLBD.a 

Dietaries  Xo.  148  to  152  differ  from  the  other  20  inchided  in  this 
study  in  that  thej  were  not  simply  observations  upon  freely  choaen 
food.  In  4  of  these  5  dietaries  attempts  were  made  to  influence  the 
food  supply,  especially  the  foods  which  furnish  the  greater  part  of 
the  protein,  llie  following  extract  from  the  original  description  of 
these  studies  shows  the  questions  which  they  were  designed  to  solve 
and  the  general  conditions  under  which  observations  were  made: 

It  has  been  repeatedly  demoaatnited  on  the  basis  of  chemical  analyses  and  market 
prices  that  the  edible  dry  matter  of  oystos,  clams,  poultry,  and  the  choice  cuts  of 
beef  has  a  market  cost  much  greater  than  that  ot  the  edible  dry  matter  from  a  fore- 
quarter  of  beef  or  from  pork,  nn!k,  .nul  choose.  Consequently  thohoust  wifeand  board- 
ing-house steward  are  us.-'iire(l  tiiut  there  i.s  opportunity  of  keepin}^  d(»wn  the  roft  of 
supplying  the  table  by  purchasitig  tliose  materials  which  furnish  a  unit  of  nutrition 
for  the  least  money,  provMed  they  can  be  prepared  lor  the  table  in  audk  pdntoble 
fbrms  that  they  are  relished,  and  eaten  without  excessive  waste. 

It  is  quite  evident,  however,  that  these  conditions  are  more  difficult  in  the  concrete 
than  in  the  abstract  The  luck  of  culinary  skill,  the  necessity  for  a  desirable  variety 
of  foods,  and  the  marked  differences  of  individual  tastes  are  all  obstacles  to  the  «)tsy 
application  of  laboratory  demonstrations  to  the  uLanagement  of  a  dietary. 

Itmsfelt  tfuM;  if  these  views  of  food  economics  could  be  made  useful  in  practice 
it  would  be  well  worth  while  to  show  this  by  aocuznte  experimental  data.  It  was 
deridod,  therefore,  that  nothing  could  be  undertaken  more  desirable  from  a  pnc- 
standpoint  tlian  to  attempt  an  application  of  the  considerations  above 
mentioned.    •    •  » 

The  college  boarding  house  [in  which  these  studies  wore  made]  is  connected  with  the 
dormitory  and  is  patronised  chiefly  by  the  students  living  in  tiie  dormitory  and  the 
neighboring  fraternity  clubhouses.  Gertato  members  of  the  coll^  faculty  and  a  few 
ottlaide  students  take  their  dinners  at  the  boarding  house  regularly  and  others  occa- 
sionally,  thus  makincr  a  hirtrer  number  of  dinners  than  of  other  meals.  The  repular 
student  boarders  \v<  re,  with  a  single  exception,  all  young  men  whoso  ages  ranged  from 
17  to  23  yearn,  and  who  weighed  on  an  average  about  150  pounds.  They  were  all  com- 
pelled to  lake  a  fair  amount  of  physical  excise,  due  to  enforced  military  drill  and 
to  afternoon  practice  work  in  the  laboratories,  and  with  engine<  rini^r  iostniments  in 
the  field.  It  may  be  Beaaonably  claimed  that  the.^o  ynunp;  men  performed  a  consider- 
able amount  of  work.  There  woro  also  several  women  boardern  and  employees  who 
had  meal«  regularly  at  the  commons.  •  •  ♦  The  general  plan  of  tlie  studies  may 
be  briefly  outlined  as  follows:  At  the  beginning  of  each  dietary  study  a  careful  in- 
ventory by  weight  was  taken  of  all  the  food  and  food  materials  in  the  house.  During 
the  experimental  perio<j  all  food  purchased  was  weighed  and  recorded  in  the  same  way, 
and  all  tabic  and  kitchen  waste  carefully  collected,  weighed,  and  dried  for  subsequoit 
analysis.   •  ♦  * 

In  these  dietary  studies,  as  already  stated,  the  attempt  was  made  to  deliberately 
control  to  some  extent  the  source  and  supply  of  animal  foods.  The  object  of  this  con* 
trol  was  to  bring  into  comparison,  high-cost  and  low-cost  foods  as  a  source  of  protein, 
with  especial  attention  to  the  influence  of  the  free  use  of  milk  as  a  low-coet  animal 
food  upon  the  character  and  cost  of  the  dietary. 

«U.  S.  Dept.  Agr.,  Office  Expt.  Stas.  Bui.  37. 
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Milk  van  Hc'lecteii  for  special  consideration  for  the  following  TeoBom:  (1)  Milk  hua 
widespread  use  M  an  article  of  diet,  and  in  all  civilised  conntiiw  is  an  importuit  iteu 
of  food  supply.  (2)  Milk  is  a  vtfy  valiuible  food.  It  contains  a  mixture  of  the  tluw 
clasKs  of  nutrients  in  forms  that  are  readily  digested  and  aasimihted.   (3)  Milk  is  a 

low-cost  aiiiiiial  fixnl  in  prnpnrtinn  to  iff  vahir>.  as  babied  upon  chemical  analysis.  It 
is  shown  *  *  *  that  wlim  milk  is  pun*has<'<i  at  $2  per  100  pounds  the  cost  of  a 
pound  of  edible  solids  is  15.7  cents,  while  the  cost  of  a  pound  of  edible  solids  in  beei 
at  $10.50  per  100  pounda  ia  34^  cents.  This  is  a  comparison  of  the  xetail  coat  of  milk 
with  the  coat  of  bind-qinurter  beef  when  purchased  by  the  carcass.  Beef  bought  as 
steak  at  retail  prices  would  have  a  much  higher  comparative  cost.  (4)  Notwithstand- 
in^  the  hi;;h  ((iiality  and  very  fjeneral  diiftribiifion  of  niilk  an  a  food,  it  soem?  by  many 
to  be  rc'gartletl  as  a  luxury,  in  the  pun  haso  of  \vhi(  h  economy  must  be  exer(  i.'<«'<l  This 
attitude  toward  this  particular  f(x>d  may  in  part  be  explained  by  the  somewhat  pre\'a- 
lent  notion  that  a  free  supply  of  milk  in  the  dietary  is  not  economical,  because  it  ii 
supposed  that  as  much  of  other  foods  is  eaten  as  would  be  the  case  if  milk  were  not 
taken.  This  belief  nms  contrary  to  certain  generally  accepted  facts  which  relate  to 
the  physioloirical  u?ic>  rif  fdodn  and  it  only  pmiv.iuih  for  experimental  d  '.t:»  to  prove  or 
di^|)rove  its  (•urrt'ctnt'.-*,^.  Again,  milk  is  not  ^nvt'U  full  credit  by  people  at  larj^t'  for  ita 
true  nuiriiive  vulue.  Surprise  is  generally  occasioned  by  the  statemtiut  thai  a  quart 
of  milk  has  approximately  the  food  value  of  a  pound  of  steak.  It  ia  important  to 
demonstrate,  for  reasons  of  economy,  whether,  as  is  the  custom  wilii  many,  it  is  wm 
to  purdisse  the  least  possible  quantity  of  milk  and  exercise  little  care  in  buying 
meaU*. 

To  iiivei*tigate  these  question."*,  five  dietary  st  udiea  were  made.  In  the  lir^t  nochang*> 
was  made  from  the  ordinarj'  condition  of  living;  in  the  second  the  protein  was  derived 
chiefly  from  high-priced  animal  foods,  and  the  supply  of  milk  was  limited;  in  the 
third  protein  was  derived  from  cheaper  sources  and  milk  was  very  abundantly  sup- 
plied; in  the  fourth  and  fifth  no  departure  was  made  from  the  ordinary  condition? 
except  in  (h<>  amotint  of  tnilk  supplied — in  the  fourth  the  milk  supply  being  limited 
and  in  the  fifth  very  abundant. 

DIETABT  TmDBR  OSDINART  CONDITIONS  (NO.  148) 

The  study  began  February  24,  189^,  and  continued  58  days.  The 
total  numl)er  of  meals  taken  by  men  was  12,238  and  by  women  793. 
Total  equivalent  to  1  man  for  4,344  days.  The  food  eaten  funiisbed 
per  man  per  day  132  grams  of  protein  and  4,990  calories  at  a  cost  of 

26  cents 

The  table  following  shows  the  kinds  and  amounts  of  foods  used, 
together  with  the  estimated  amounts  of  lime,  magnesia,  and  phos- 
phoric anhydrid  furnished  by  each  and  by  the  diet  as  a  whole. 

a  U.  8.  l>ept.  Agr.,  Office  £xpt.  Stas.  Bui.  37,  p.  26. 
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StHmated  atk  anutUuenta  tn  dfefory  Oudjf  No.  14S, 


Matt:  B«8f ,  veal,  moMon,  pork,  poultiy  (totel  meat  ^otatai,  337J 
IWuCS^&ddMkVlnUba^^  (totai  Arii  pRvuiteV 

lfilk,S,«8S.lkOopwas.  

O«ltiliw»lkll0BMn  

Corn  iiiMl.  UlogniM.  

Honlny,  37.7  Irtlnciinw  

Tkmr,  cnwkBn,  imcmooI,  1,8(BA  kUognmi. 

Orahsm  floor.  SOJ  kUopims  

Ofttmeal.  49.3  Ktloenaia  

Rin,  2.3  kUoKrama  

Brown  bread,  407  kUofniM  

Cake,  frosted,  3.3  kilopMM.  

Cookies,  1  .fi  kik>gnniB  

Pie,  cream.  1  kilograA  

Pie,  mince,  6  kitoiraiM  

Pie,  squash,  22.2  kiloffraiia  

ComsUtrdi,  3.2  kilogramo  


Tapioca,  3.6  kltoeraina, 

Cboco)ate(2.3  kilograais  

8unr,  1  fitoA  kik>0ramt.  

Molasses,  208.1  kilocrama  

Maple  airup,  321.4  kUognuDa. 

Beans,  104.8  kilograiaa.  

Beans,  cooked,  9.5  kflograms. 

Beets,  ll.S  kltoRrams  

Cabbage,  112.5  kikigrams..... 

Carrots,  2.3  kiloRrams  

Onions,  37.2  kll(^rama.  , 

Parsnips,  22.1  kilof(rama  

Peas,  4.5  kilograms  

Peas,  canned ,  56  Idlograms. . . 
Fotaroes,  1.4:^.7  klk>Erams. 


Potato*^. cooked,  ll.lkiloimaili.... 

Pumpkins,  canned,  20  05  Ulognuna  

Salad,  1  "US  kiloKram.s  (aslottUM)  

SquoHh,  123.4  kilograms  

Hquash,  canned,  29.7  kiloKrams  

Tomatoes,  canned,  24.5  kilograms  

Turnips,  22«.3  kikwrams  

Hor-*o  ra<lbh,  10.7  kilograms  

CatMip.  I,  kilonamsiraB tomatoes)  

Cu(  iimlKT  pickles.  22.7  kllOCTams  

ApplfH,  evaporated,  10.4  kiiograma.  

Apricots,  dried,  A.8  kUopama.  

Crab  apples,  canned, S.3  kHognuna.  

Blackberries,  canned,  10.4  kilogrami  

Blueberries,  canned,  25.2  kilograms  

Currants,  dried,  6.4  kilograms  ,  

Lemons,  whole,  26  kitograms  

Onincrs,  whole  45.4  kilograms  

Pineapples,  canned,  10  kilograms  

Prun«a,  11.3  kitogronu*  

Prunes,  cooked.  1.4  kilograms.  

BatatDBi  30A  kflofruni.  

In  total  food  

In  cooked  food  not  eaten  and  in  waste  (23  per  cent ). 


In  food  eaten  

Par  man  INT  day. 


Cmlduxu 

Olid* 

Mamesium 

VWml 

FbospboruB 

450.680 

&  4U  flOO 

77  4iV\ 

§  4  *  'Vi.mj 

1  904.009 
849.986 

a4.42fi 

JO.  IDA 

9.9K8 

711  8M 

6  6pIPO 

5.888 

86.460 

289.906 

«  ova 

40.«1S 

IVO.  110 

001. 7M 

3,894.048 

U.M 

46. 300 

306.386 

«AO  MA- 
US.  HB 

478.306 

1  MB 

A«W# 

4.114 

0  9M 

497 

9.790 

aaa 

•sw 

aoo 

1  MM 

A.UW 

9.  MB 

>.ow 

Oi  QDU 

a.aM 

«s.aW 

a  asa 
#.#so 

11  lOB 

«V.WVA 

i*f  «  W 

asR  aaa 

«00«mR9 

4Na  779 

aai  400 

t71  400 

1  IVI  704 
A,  fin 

a  flon 

11  400 

40  790 

519  Mi 

ifla.nOK 

DO.  SBU 

JV.Oav 

Ol  19K 
VA.  AjW 

7aa 

9  109 
A.  AVw 

11  Ran 

£  no 

90  TOO 

ia.9QK 
Aw.  #  no 

a  794 

40.449 

a.  iM 

a  m 

V.  AOU 

99.439 

19  san 

A¥»VW 

7a  asa 

99A  114 

JE70  9an 

9  0S9  flflO 

9  in 

19  199 

9.9(17 

97  007 

999 

an 

oV.  Wo 

97  970 

100  990 
Ami.  impv 

a.9ia 

v»aAO 

91  000 

OA. 

V.  mo 

11  (109 

AA.  W 

ax  too 

949. 141 

AVA 

14.  Ma 

4  08a 

9.999 

1  140 

9i0 

9. 790 
Ak  iwr 

a.aM 

4.  ina 

^  AMP 

11  904 

8.  MS 

8.616 

11.884 

6.864 

6.063 

18.406 

.328 

.386 

.8«r 

8.408 

X3BS 

8.736 

7.800 

3.620 

8.133 

10.816 

4.864 

11.303 

11.180 

4.  leo 

12.480 

19.833 

7.264 

21.688 

1800 

1.800 

1.400 

7.119 

9.493 

38.063 

.252 

.336 

•  884 

•  8.736 

14.600 

46.  S» 

in,ort2..v.5 

2.3<».5H9 

7.701.<J76 
1.778 

3.92R.077 
5««.  457 

J,024.G:'0 
1  .886 

26, 2W.  100 
6,046.493 

20,242.607 
1  4.660 

DIBTARY  GOMTAININO  EXPENSIVE  PBOTEIN  (NO.  149)  .<* 

In  the  second  dietary  study  chauges  were  made  in  the  ordinary 
diet.  Protein  was  supplied  from  expensive  sources  with  a  view  to 
determining  the  e£Fect  on  the  amount  and  cost  of  the  nutrients  actually 
consumed.  The  matron  was  given  the  followmg  instructions: 
Select  animal  food  as  far  as  possihle  from  the  following  sources: 

o  U.  S.  Dept.  Agr.,  Office  Expt.  &ta».  Bui.  37,  p.  30. 
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Hindquarter  of  beef,  lamb,  veal,  cbicken,  eggfi,  halibut,  salmon,  shad, 
and  lobster.  During  this  period  it  is  desirable  that  milk  shall  be 
served  but  once  a  day  and  that  meat  shall  be  used  as  freely  as  practi- 
cable, hot  only  for  dinner,  but  also  for  breakfast  and  supper.  It  is 
desired  that  meat  shall  be  consumed  in  this  period  as  freely  as  is 
consistent  with  health  with  a  consequent  diminishing  of  cereals  and 
vegetable  foods.  Beans  need  not  be  served  in  this  period  unless  m 
order  to  satisfy  the  boarders. 

The  study  began  April  24,  1895,  and  continued  26  days.  Total 
meals  taken  hy  men,  4,011;  by  women,  310.  Total  equivalent  to  1 
man  for  1 ,4  40  days. 

The  food  oaten  (lurin*^  tliis  period  furiiislied  112  j^rams  of  protein 
and  4,105  calories  at  a  cost  of  34  cents  per  man  per  day. 

The  table  below  shows  the  kinds  and  amounts  of  foods  uscil, 
together  witli  the  estimated  amounts  of  lime,  magnesia,  and  phos- 
phoric anliydrid  furnislied  hy  eacli  and  hy  the  liiet  as  a  whole. 

EitimaUd  <uh  comtiluenU  in  dietary  study  No.  M9- 


Food  matorlabi  UMd. 


Meat:  Ihrf.  \oal,  luutton,  pork,  poultry    toial  iinMt  )irott'iri,  <.».'>. 1 
kilopraiiis)      

Fish:  Hluedsh,  cotl.  hiUlbut,  shad,  lobsler  (lutal  hsh  prolelu, 
kiloprains)  

Ekps,  IWS  kilograms  

BiitK'r,  lis  4  kilograms  

Milk,  l,ir>.j.7  kilo;:rams  

MiDoemeat,  4*i.7  kilo>;rarn.s  

Com  mral.  Zi.<\  kilograms  

noniiny ,  4  1  kilok'nnns    

Flour.  (-r:u  kers.  an<l  inacaruiii,  iUO.ti  kilognuns  

Graham  (lour,  7  .1  kilocnuns  

Oatiiifal,  2»i  S  klloKrains  

Rice.  I  N  kiln>,'ra:n^    , 

Hri-.i<l  ari'l  ilou^'hnuts,  2U.1  kilognuns  

('ori)sran  li.  3  2  kiloKrams  

TaiiitK-a,  O.u  kilok'ram  

S  ii-  ir.  220  S  kilouraini.  '  

Mol;i.vsos,  102.3  kiloRrains  , 

Maple  .sirup,  25  tl  kilo>;raiiu  

Hi^inv-,  31  (  kiloff  u'l-.   

Ili-i  I   .  1.7  1  kiloi-  ::   

C.irroi ;<  2  kll<>Kr,i:ii:.  

Swc  t  (  orri,  caniH'd.  U1.4  kikipnuiis  

U  tiui  I',  s  i  kiUnrrams  

I'arsiiips.  ^'i  A  kilogranu  , 

Heai,  ii  i  kilograms  

Peas,  rarmi-  l.  »!    kil  icrams  

Potalops.  A  (.1 '.)  kiloKnun.s  

Potatoes,  cookinj,  0.4  kiloRram.s  

Pumpkins,  caiinfHl.  10  kilograms  

Squash,  &h  kilograms  . 

Squash,  i-anncNj,  2<)  4  kilograms  . 

Tomatoes,  46.7  kilograms  

Cat.sup,  12  t)  kilograms   

Hur>o-ra'lish,  8.4  kiloKrams  

.\pplfs,  10  kilo>;rnins  , 

.\pii|<  >;,  flrio'l.  |ii  kilocnuns  

A|)rirot.s,  22.7  kiloi;ranis  

nanana.>i.  12  7  kilograms  

Blai'klK.'rrics,  cannH,  10  kilograms  , 

Blueljerrlos.  cannod,  10  kilograms  , 

Lemons,  ti  8  kilograms  , 

Prunes,    »  kilograms  

Raisins,  4  ."i  kilo>:rams  


Calolom 

ozfd. 

Magnesium 
oxid. 

Phonborai 
pentoHd. 

Ontiu. 

Oraau. 

73.370 

U&690 

%w.m 

40.500 

7VI 

'..W.OOO 

liK^».3O0 

24.  iM.'. 

JOl 

28.  041» 

1.  1N» 

.v..  7i4 

2,006.004 

2i>.«  .S2<i 

2.  ^<^).  '-'f) 

ao.M8 

17.279 

XL*  W7 

2.124 

31.  lo2 

.574 

8.036 

29.  OS 

92.  .VkS 

87.956 

714.  (W 

■J.  Till 

10.050 

48.180 

211.  '"H 

67.  732 

251.032 

.21t', 

1  (W> 

3.SM 

4.221 

3.819 

In  total  food  

In  cookad  food  not  aatan  and  In  waste  (37  p«r  cent). 


In  food  oat<'!n  

Per  man  per  day 
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363.  Iho 
SI.  488 
68.155 
12.740 
2.464 
£0.130 

1 .  .v?n 

.!!.  .".ill 

^.  7i.,s 
9.  .MS 

71.  :m 

1.229 
3.  200 
1.S.S6 
t>.  .V23 

,s.  s73 

2.  :<'<4 
U  .  424 

1.  nxj 

7.  (130 
4. 7»17 
1. 143 
.1.  200 
3.IX)0 
4.2M 
4.284 
1.880 


3.1^8.125 
1J7&8QB 


179  848 

2,">.  (<(I0 
79.  SM 
19.  4.'i9 
1.024 
77.980 
.408 
19.  976 
la.rtot. 

14.  no 

178.360 
3.070 
1.400 
.812 
2.856 
7.472 
2.01fi 
3. 192 
1.400 
10.2r>0 
4.313 
4.445 
2.300 
1.000 
5.712 
5.712 
3.1jO 


135.001 


348.  OH 

63.745 
3.008 


1.3ra39l 
5»4.  455 


2,002.  22». 
1.390  I 


939 


2. 40 

83.00 

54.7a 

51.  Ml 
642.01 
11.09 

l.SSO 

27.540 
21.C0S 
5.670 

iafi68 

2.«i00 
•22  SWO 
13.166 
7.747 
5.  SOD 
&10P 
13. 7» 

13.  sn 
laioo 


9.138.367 
3,381.565 


757. 10 
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DIETABT  CONTAINING  CHEAP  PROTEIN  (NO.  150).^ 

The  matron  was  given  the  following  instructions:  Select  animal 
food  so  far  as  possible  from  the  following  sources:  Forequarter  of 
beef,  fresh  pork,  ham,  fresh  cod,  salt  cod,  and  milk.  During  this 
period  furnish  milk  as  freely  as  it  is  called  for,  three  times  a  day  if 
possible.  FumLsh  beans  freely,  twice  a  week  regularly  if  practicable 
and  whenever  called  for.  Plan  for  such  dishes  as  will  require  milk  in 
cooking.  Make  a  free  use  of  bread.  It  is  desired  in  this  period  to 
make  the  relative  supply  of  meats  smaller  a-s  compared  with  the  bread 
and  vegetables  supplied  than  was  the  case  in  the  second  period. 

Tlie  study  began  May  20,  1895,  and  continued  27  days.  Meals 
eaten  by  men,  4,454;  by  womeUi  334.  Total  equivalent  to  1  man 
for  1 ,596  days. 

The  food  eaten  furnished  112  grams  of  protein  and  3,620  calories 

and  cost  26  cents  per  man  per  day. 

The  table  below  shows  the  kind  and  amount  of  foods  used, 
together  with  the  e.stiniate<l  amounts  of  lime,  magnesia,  and  phos^ 
phoric  anhydrid  furnished  by  each  and  by  the  diet  as  a  whole. 

B^mated     eonrtituetUa  in  dietary  study  No.  ISO. 


Food  materials  used. 


Meat:  Beef  and  pork  (total  meat  protein, <0.8  kilograms)  

Fbh:  Cod  and  salmon  (total  fiali  {iroteill,  aS.9kUogmDt}  

Eggs.  kilojjrarns  

Butter.  1  Its. »)  kilograms  

Milk,  l.mt.i'  kilaerains  

Com  meal,  kilograms  

iloniiny,  4  kiloCTTims  

Flour  tiiid  t  rill  kt-rs.  457.5  kUograms.  

Oraluiiii  Hour,  'M  kllogrHins  

Oatmeal,  27.2  IdloKrams  

Cake  (as  bread),  0.9  kitu^ram;  oake, 0.1 1 
Cookies,  molasses,  3.4  kilograins. ... 

Cookies,  sugar,  4.7  kilogrami  

Pie,  apple.  4.r>  kilograms  

Pie, cream.  2  kilograms  

Pie,castard.  18. 1  Ulognuns  

Pie.  niliu  I-,  b.9  kltogruns  

Pudding  (a.s  breacV),  2.7  ktlogrwMOB. . 

Corostarrh.  .3.2  kilograms  

Chooolate.  I A  kilocramt  

8i]nr,24«.s  kilograms  ;  

MoIasMs,  77.3  kilogranis  

3faplesinip,  42.2  kihigtaiBs  

Beans.  5"). ;<  kilnCTams  

ile<  t.s,4)  7  kilijcrams  

Catsup  (as  tomatoes),  7.7  kUogrami. 
Orcens  (dandelions),  I43kllopMiia. 

Hor^rBdfsh.  1.0  kilacnmi..  

Onions,  i.b  kiloijranui  

Parsnips,  2.7  kilorrtuns  

Peaa,  canned,  15.7  kHoOMBS  

PotaffH-*,  43.1.6  kiiogrami  

I'uinpkius,  Ciinned,  14.1  f 
RbatMi-b,  96.3  kUofnttms 


Toiintfftiii  Ott 
Tbnil|s,Ak6 


10.9  kilos 


lograms  

37  J  kDacrains  

•  U.  B.  DfpC.  Agr.,  OlBoe  Bspt.  Stti.  Bid.  18, 9.  SB. 


Calcfom 

oxid. 


Granu. 
45.068 
46.620 
83.900 
2S.653 
3,284.512 
2.979 
.660 
128.100 
&200 
21.216 
1.470 
1.380 
.967 
1.350 
.800 

m.sm 

2.  .596 
.567 


1.974 


274.415 
61.906 
118.895 
7.923 
1.463 
0.636 
2.176 
1.80O 
2. 052 
3.611 
60.376 
4.612 
67.180 
8.488 
7.068 
30.972  I 


IbCMrium 
oxkL 


Oramx. 

112  *,70 

.')7n 

1.  US 
343.728 
43.602 
7.840 
118.950 
30.000 
67.728 
1.880 
1.020 

1.  m 

.((00 
KM  I 

2.  IW 
.513 


Phos- 
phorus 
pwitoxM. 


6.763 


136.048 
42.200 

1.232 
7.897 
.608 
.676 
1.188 
6.338 
173.440 
1.974 
9.530 
1.526 
6.962 
ia334 


Gram-M. 
1 , '.>oo 

72.5.  200 
307.  '.*13 
3»i.  14»1 
4, 143.  8.T2 
151.598 
28.330 
088.300 
132.000 
261098 
11.340 
8.500 
7.614 
4.500 
3.000 
36.200 
11.260 
4.374 


12.558 


102.036 
42.200 
607.194 
39.616 
3.466 
15.347 
2.032 
3.600 
4.941 
22.294 
624.384 
19.035 

U.  71.'. 
16.740 
88.003 
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EdimaUd  tuh  eomlUuenU  in  dietary  ttuafy  No.  150— Continiied. 


Food  matarials  uied. 


Apples,  evapofmted.  15.9  kUogimnu 

Apricot  ssuoe,  10  kiioKraros  

Bananas,  whole,  10.9  kilo 
Blueberries,  canned,  20.6 
Lemons,  whole,  101.2  kilograms 

Pineapple,  whole,  21.3  kilograms  

Prunes,  0.8  kilograms  

Primes,  cooked,  6  kllo^^ams  

Kalslns,  2.3  kilograms  

In  total  food  

In  cooked  food  not  Mtcn  and  in  WMta  (SO  par  oaot)  

Infoodeatm  

Per  man  per  day  


Calcium 

oxld. 

oxld. 

Onnu. 

Oraaw. 

0.  Bod 

n.  JM 

l.-lOO 

1.300 

im 

.981 

3.813 

O.  toll 

a.  Si 

43.316 

16.182 

o.  VWI 

3  731 

4.384 

3.713 

1.080 

1.440 

16tO 

.906 

L610 

£.330 

4,38S.52g 

1,413.837 

1,313.658 

434.137 

3.06B.870 

980.700 

7.«4U 

1.923 

.630 

4» 

DIBTABT  WITH  LIMITED  MILK  8UPPLT  (NO.  151).* 

In  this  dietary  tiio  moat  and  vejgretable  foods  were  selected  as 
under  ordinury  conditions  and  tlie  amount  of  milk  furnished  was 
reduced  with  a  view  to  determining  the  effect  of  a  limited  milk  sup- 
j)ly  on  the  amount  and  cost  of  the  nutrients  actually  consumed. 
The  study  he^ran  September  2,  1805,  and  continu<Ml  40  day.s.  Meals 
taken  by  men,  10,071;  by  women,  470.  Total  equivalent  to  1  man 
for  3,514  days.  The  food  eaten  contained  131  grams  of  protein 
and  4,505  calories  and  cost  27  cents  per  day. 

The  table  below  shows  the  kind  and  amount  of  foods  used,  to- 
gether with  the  estimate«l  amounts  of  lime,  magnesia,  and  phosphoric 
anhydrid  furnished  by  each  and  by  the  diet  as  a  whole. 

E$iimated     eon$HtuenU  tn  didary  ttudy  No.  151. 


Food  maierlab  used. 


iiiiitlon.  pork,  poultry  (toUiI  nieiil  protrln,  179.3 


Meats:  IJevf.  \c:\ 
kilugnwnsi  

Fisli:  lUiK  fi  h.  c-u<l.  halibut,  oysters  (total  Osb  proU-ia,  24.2  kllo> 

L'l.ltll-'  I  

E«Ks.  I'''*- 1  kilu«rani.s  , 

Butter,  2V.  4  kilo^niuis  

Milk,  ;<,(H,4.1  kiloKriuus  

Cri'iim,  2:a  kiktiiraiiis  

(^ho<'ohit<>  2.7  kiluKruins  

(Dri)  iiu'ai,34  kilograms  

C-ornstarch,  3.ri  kilograms  , 

Flour,  criickiTs,  arul  macaroni,  1,313.8  kikgrami  

Grnhnm  (lour,  20.4  kilograms  

lioiiiiiiy.  4.1  kiloKninus  

Mai>l<-  .siru[).  I'l  kilograms  

Mo(a.vsfS,  2<J.!t  kilograms  

Oatmeal.  liNi.r)  kilograms...  

Riif.  4.0  kiluRrams  

Sucar.  .V"..')  kilof;ruins  

Taplota.  .{.2  kilograms   

Beans,  yelloWieyed,  60.8  kilograms  

a  U.  S.  Dept.  Agr.,  Office  Ezpt.  Btai.  BuL 

227 


I. 


Calcium  Magnesiain 
oxld.  ozkL 


Oramt. 

136.268 

43. 500 

\m.  400 

.M.  7SS 
6. 2si0.  2.V2 
3.381 
3.807 
3.060 


367.780 
7.348 
.574 
18.450 
106. 145 
83.148 
.540 


114.808 
37,  pw4D. 


Onma. 
34a  670 

33.630 

2S.410 

2.  .V.4 

.  .145 
13.041 
44.880 


341.510 
30.600 
8.03f. 
15.000 
62. 724 
366.434 
2.700 


Onm. 
4,im« 

vt.m 

821. W 

IZTA 
6,M9.(»7 
4  2?> 
24. 21V 


2.837  ICO 
134.640 
29.003 
15.000 
39.40 

1,033.  SM 

3.ne 


627.310 
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JBttimaM  oA  amtHtumU  in  dietary  itudy  No.  151— CkmtiniMd. 


Food  oiAtwials  used. 


Beans,  white.  39.5  kilo 
Beets,  2.5.9  kilograms............... 

Cabbage,  1 17.9kilogranif..,.«  , 

Carrots.  3.6  kilogrnins  

Cuciunbers,  l.s/J  kilogranif  

Onions,  17.2  kilograms  .., 

Potatoos,  1.4S1  kilograms  , 

Bwwt  potatoes,  247.2  kilograms...., 
ruiJipkin,  caane<l.  l.i.O  kiloprami.. 

Squash,  tanned,  1.4  kilograins  , 

SqiKii^li,  10. 1  kiloRr.iins  , 

Swefleorn,  fresh,  IS. I  kiloerama... 
Sweet  corn,  c-antieil.  27. 4  kIklfnUBS. 

Tomatoes,  l'.<«».;i  kilot:nims  , 

Turnips,  47.0  kilosninis. 


Cucumber  pickles,  22.2  kilograms....... 

Horse-radish,  evaporated.  0.  isVilogrMD, 

Hor^e-mlish.  fresh,  2.93  kllagnuos  , 

Catsup.  ti.H  kilograms  

Apples,  fkSn.4  kilograms  

HaiiMn.a5,  5»i.7  kilograms  

Bla<  kUerries,  .34  kilograms  

Bliie!)erries,  :j0.4  kilograms    

Cr.ib  ajiples,  canned,  1  l.«i  kilograms...., 

Cranix'rries,  l.<.t.  kilograms  

Currants,  dried.  4-5  kilograms  

I'ineapple,  canned.  S  kitograms  

Prunes,  9. 1  kilograms . 
 ,7.71^  


In  total  foo<i   ...    .    . . 

In  cooked  focKi  not  eaten  and  in  waste  (19  per  cent). 


In  food  eaten  


odd. 


mfMrtom 


84.  y2.^ 
4.921 
68.382 
2.772 
4.4S2 
6.8S0 
23«j.9ti0 
61.800 
5.088 
.448 
S.S28 
8.145 
12.330 
36.157 
41.412 
6.2Uj 
.244 
4.012 
1.292 
74.544 
5. 103 
26.800 
IS.  ABO 
.812 
2.856 
7.605 
1.250 

.6.m 

8.2M 


7.  122  250 
l.;i53.227 


Ormm. 
90.640 

7.511 
24. 759 
L152 
3.802 
2.580 
592. 400 
4flbMB 


.196 

1.450 
12.670 
1Q.180 
30.448 
13.805 

3.99t. 

1.  121 

i.(evs 

95.  ilir. 

19.  845 
12.  .xSO 
4..5<X) 
1.044 
1.632 
3.420 
.900 
7.644 


2,898.787 

550. 7m 


5,760.023 
1.481 


2.348.018 


P1m»> 


Onma. 

433.710 
24.606 
95.490 

3.384 
8.2(38 

I, 3. 760 
2. 132.  t>40 

197.  760 
21.4«>5 
1.890 
1.404 
46.517 
70.  418 
85.635 
50.9S2 

II.  544 
.228 

3.  74^1 
3.()»i0 
176.904 
34.5H7 

l;i.»H4 
1.972 
4.624 
8.  1 10 
.700 
18.564 
1&4W 


2»).. 57 1.960 


16.663.288 
4.741 


DIBTAIIT  WITH  LAROK  AMOWXT  OF  MILK  (KO.  152)  • 

Meat  and  vegetable  foods  wore  selected  as  under  ordinary  condi- 
tions and  milk  was  furnished  freely  with  a  View  to  determining  the 
effect  on  the  amount  and  cost  of  the  nutrients  actually  consumed. 
The  study  began  October  21,  1895,  and  continued  49  days.  Meate 
taken  by  men,  11,083;  by  women,  470.  Total  equiyalent  to  1  man 
for  3,851  days.  The  food  eaten  furnished  120  grams  of  protein  and 
3,990  calories  at  a  cost  of  25  cents  per  man  per  day. 

The  table  following  shows  the  kind  and  amount  of  foods  used,  to- 
gether with  the  estimated  amounts  of  lime,  magnesia,  and  phosphoric 
anhydrid  furnished  by  each  and  by  the  diet  as  a  whole. 

«U.  S.  Dept.  Agr.,  Office  Expt.  Stas.  Bui.  37,  p.  46. 
48920<»— BuU.  227—10  5 
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etMMfftumft  in  dittaff  Uudif  No,  ISi, 


Food 


HeaLs:  Beef.  v«al,  TOttiaon,  mutton,  pork,  poultry  (total  mflat  pro- 
tein, 174  kilogmni)  

FlKh,  etc.:  riams,  halibut,  oysters,  salmon  (total  fish  pro  tain,  20.7 

kilo^ruim)  

BgfCB,  lew  kituirraiTu  

Butter,  153.3  kllogranis  

Milk,  4,712  jciloerams  

Minc«nie>at,  7.7  KiloCTams  

Flour,  crackers,  an>l  iiinr.inml,  W6.2  kilograms  

Graham  flour,  30.8  kiloKmns  

Oak*,  frosted,  2.7  klloKrams  

Gako,  (rult,  0.7  kiloenkm  

OakO.  sponge,  lO  kilograms  

''"'^'mb,  sugar,  3  kilotrrams  

I  meal,  SQ.ft  kilogruins 


Oormtarch,  22.2  kilograms  

Hominy.  t>.H  kilograms    

Maple  sirup,  25  kilograms  

Moiasse^,  25  kilogram.s  

Oattneul.  .H»i.2  kllognuns  

Rice.  2.3  kilograms  

Su^.  .V)2.1  kilograms  

Taptocu,  •..s  kilograms  

Pie,  ap|>lt>,  9.1  kilograms..   

Pto^emim,  5.9  kilograms  

I,  dried,  98.3  kilograms  

,  string,  57.2  kilograms  

16.3  kilograms  

Oabbege,  37.2  kilograms  

Oirrots,  9.1  kilograms  

Celery,  I  5  kilograms  

lIorse-n»'lish,  dried,  1.3  kilograms  

Onioiw.  ".'7.2  kilograms. .   

Pciis,  canned,  4'l.9  kiloj^rans.s.  

Teas,  dried,  38.9  kilo-rrrurs  

Cucumbw  piokles,  27.2  kilosrratns  

PotatoM,  1,198.4  kiloerains  

Sweet  potatom,  M.S  kilograms  

riimpkiii,  cinKK  il,  liilograms  

8qiia<%h.  cutnii"!.  UK'*  kilograms;  squash,  frash,  67.1  kilogrums. 

Tomatoes,  r.iiiiir  l  ari'l  caisup,  A6.3  kilograms  

Applet),  Ml.')  kiluK'r.ims  

.\pr>le  sauce,  6  kllognuns  

Apricots,  dried,  W-as  kilograms  

Honcinas,  39  kllogntms  

Bliiel>errle8,  canned.  6.4  kilograms  

Cranl>errios,  5.4  kilograms  

Currants,  drle«l,  5.4  Kilograms  

Grapes.  IH  Ti  kilograms  

Currant  jell  v.  kiloeram.s  

pT'irn'S.  si  ki|.>fr;i:ii  -   

BaiaiU-  .  J  t  kil>iL'r:iiiid  


Onuu. 
132. 240 

S7.K0 
100.000 
23.726 
8,10i,6«» 
S.M 
278.986 
ILM 

.Mr 

.ua 

SLIOO 
8^  lift 


Oruma. 
ssaeoo 

47.610 
16  2(10 
1.533 
84K  1((0 

MB.  012 
46.200 
.613 

.133 


IM 

.710 
07.336 

.276 


13.328 
40.800 
44.000 
214.638 


In  loiul  itKtii  purchased  

In  cooked  (ood  not  eaten  and  In  waste  (19  percent). 


In  food  enton  . 
I'er  man  day 


1730 

2  .Vfl 
211.345 

41.756 
3.097 

31.576 
7.007 
4.230 
1.  7«  iS 

10  . 

ia327 
53.283 
7.616 
19a  »i« 

15.875 

24.9AO 
ia697 
60.225 
.350 
186.600 
3.510 
14.700 
1  134 
9.  126 
2.604 
9.280 
3L4M 

laom 


1730 
1.770 
347.716 
38.600 
4.727 
7.  S12 
2.912 
1.215 
.494 
4.0S0 
lb.  -HiS* 
79.  .W 

A.ms 

477.  3«iO 
12.  IMio 

3.  f>26 
10.  920 

9.  (*ys 
7(V  rv.50 
.  450 
ItiB  5«5 
13  t  oO 
4  9(10 
.  ms 

4.  104 
3  534 
4.930 

M.MO 

tino 


Otshw. 

4.002.000 

5781  an 

mm 

2.151  « 

201 ») 

ir4 

LUt 


Slow 

1564 


0,«i71.  H51 
l,87&flil 


1, 


ton 


3,l(ia790 
M&MO 


9»M7.M0 


9.U» 

8.  W 
1,079.314 

S2.QSB 
15  4» 

»  132 
m4 
4.j00 

1 6a 

21.780 

■5X1  M 

14  144 

Him 

34.9(8 
105  »0 

25  335 
142  3S) 

yo 

51J^  lao 

23.790 

15  no 

1  .S3B 

9.  r.l3 

Vim 
a  em 

57.600 

23.219L5S 
4,«L7I? 


18>Mr.M 


T(  will  he  sotMi  that  in  all  of  these  dietaries  milk  was  quit^'  freely 
used  a.s  coniparod  with  food  hahits  tlie  country  over,  and  the  amounts 
of  lime  and  magnesia  were  liheral  in  all  cases  and  the  amount  of 
phosphorus  apj)ears  to  he  entirely  adequate  in  view  of  the  fact  that 
all  of  tlie  suhjects  were  p^rown. 

It  is,  however,  a  very  noticeable  fact  and  one  of  gjeat  importance 
to  practical  dietetics  that,  in  these  experiments  made  under  perfectly 
normal  conditions  on  a  lar^e  scale  and  with  no  reference  (at  the  time) 
to  the  ash  constituents  of  the  food,  the  most  expensive  dietary  fur- 
nished the  smallest  amounts  of  each  of  the  tliree  ash  constituents 
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here  studied.  This  is  in  accordance  with  the  present  <rcnerul  tendency 
to  rate  as  of  especially  hipjh  quality  footls  wliich  are  eitlier  naturally 
poor  in  ash  or  liave  been  "refined"  to  such  an  cxfont  »is  to  largely 
deprive  them  of  their  natural  ash  constiiuent.s.  The  most  conspic- 
uous pxamf)]es  arc  to  be  found  among  the  foods  of  ve<;etable  ori<rin, 
such  as  reiined  sugar  and  starch,  polished  rice,  and  similar  foods. 
It  is  therefore  of  espet  lal  interest  to  note  that  in  this  case  the  selection 
of  the  more  expensive  animal  foods  tends  also  to  result  in  a  lowering 
of  the  desiralile  ash  constituenti?  of  the  dietary. 

Comparing  tiie  amount  of  lime  per  man  per  day  in  the  difTerent 
dietaries  nf  this  series  it  will  be  seen  that  in  both  cases  on  clianging 
from  a  more  expensive  dietary  to  a  less  expensive  one  containing 
more  milk  there  was  an  increase  of  over  2r>  per  cent  in  the  amount  of 
lime  furnished  ppv  man  jier  day.  The  amount  of  ma^'nesium  was  not 
noticeably  affected  by  the  change  in  eitlier  cjise,  and  liie  phosphorus 
was  in  one  case  increased  and  in  the  other  decreased  by  somethinf^ 
less  than  10  per  cent.  It  is  chieliy  in  the  calcium  content,  therefore, 
that  the  dietary  was  improved  when  a  part  of  the  more  expeDsive 
proteid  foods  was  replaced  by  a  more  liberal  supply  of  milk. 

An  experiment nl  dietary  study  (No.  480)"  upon  an  individual 
subject,  made  in  connection  with  the  study  of  iron  in  food  and  nutri- 
tion, may  also  be  noted  here.  The  primary  obje<-(  of  this  study  was 
to  determine  wlietlier  it  is  feasible  to  obtain  a  })alulable  and  satis- 
factory diet  rich  in  iron  without  the  use  of  nieat,  or  thp  more 
exp(Misive  fruits  and  vegetables,  and  without  employing  unusuidL 
articles  or  combinations  of  food. 

The  cost  as  comi)ared  with  that  of  family  dietaries  under  like  con- 
ditions was  very  moderate.  The  iron  content  which  has  been  dis- 
cussed in  del  lil  in  a  previous  bulletin  was  high.  From  the  data  given 
in  the  acconiji;i!i\ inr,'  talkie  it  will  be  seen  that  the  amounts  of  cal- 
cium, ma^Musi;!,  iiiid  pliosphorus  were  also  largely  increased  over 
those  found  lu  most  oi  the  iamily  dietaries  selected  for  discussion  in 
this  bulletin. 

The  study  was  made  dining  fourteen  days  of  January,  1906.  The 
food  eaten  furnl<5hed  100  grams  of  protein  and  3,188  calories  at  a  cost 
of  27.8  cents  per  day. 

The  table  below  shows  the  kinds  and  amounts  of  foods  used, 
to^^ctlior  with  tlie  estimated  amounts  of  lime,  magnesia,  and  phos- 
phoric anhydrid  furnished  by  each  and  by  the  diet  as  a  whole. 

a  U.  S.  Dept.  Agr.,  Office  Ezpt.  Staa,  BuL  185,  p.  62. 
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Estimated  ash  constitxunts  in  dietary  study  No.  486. 


¥oo>\  material  and  weight  of  edible  portion. 


Milk.  15. Rrams  

ButliT.  Kranu!  

I^rd  unil  j>ork,  dear  fat,  497  grains  

brrad  (••pntire  wheat")  3,315  grams  

Crackers,  310  Krams  

Wheat  breakust  food,  1,545  grams  

Beans,  peas,  dried ,  fSfO  grams  

Potators,  1,195  grams  

Vegetable  soup,  cx)nd(>nsed,  canned.  12S  grams. 

Apples,  evaporated,  215  grams  

Bananas,  K9o  ^rums  

Prunes.  400  grams  

Raisins,  1  ,'iX>  Rrams  

Pttnuts,  365  graiiis  


In  tola]  foo<l  eaten. 
I'nr  man  per  day . . 


Calcium 

Macnesium  Pboapbona 

ozld. 

oxid. 

peotozid. 

Qthtm. 

Ontwu. 

QnMks. 

26. 1S7 

173S 

XLVn 

.OM 

.oot 

.088 

2.718 

2.652 

91  Ml 

OS0 

.080 

.OM 

.064 

3.602 

14. 6U 

1.462 

1.713 

7.401 

.191 

.478 

L7» 

.103 

.131 

.on 

.079 

.110 

.IN 

.080 

.813 

.M 

.2sa 

.836 

.811 

.S60 

.034 

.229 

1.096 

.m 

32.086 

14.219 

72.061 

X33 

1.02 

&.21 

From  the  results  of  all  of  these  experimental  dietaries  it  may  safely 
be  said  to  have  been  demonstrated  that  the  desirable  ash  constituents 
can  readily  be  increa.seil  by  proper  selection  of  food  materials  without 
decreasinf^  the  attractiveness  or  increasing  the  cost  of  the  dietary. 

CONCLUSION. 


To  facilitate  comparison  of  the  ash  constituents  of  American 
dietaries  with  each  other  and  with  the  protein  content,  the  results  of 
the  work  described  above  upon  20  typical  dietaries  are  broup^ht  to- 
gether in  the  following  table,  in  which  the  studies  are  arranged  in  order 
of  the  amounts  of  protein  consumed  per  man  per  day: 

Comparative  summary  of  ash  constituents  in  typical  dietaries — Quantities  per  man  per  day. 


Diet- 
ary 

study 
No. 


01 

207 
IVO 
45 
44 

485 
IKl 
1K2 
191 

43 
323 
112 
12S 
139 
1» 

35 
20K 

4H 
100 


MiilnP  luniliprnirn  

8<'hool  i>ii|M<rtnt«ii<lpnt's  (amilv,  Chicago. . . 

Hitidenls'club,  rniv«rsitv  of  Tennessee  

Det-orafor  s  family,  Piltsfiiir^;  

Farmer's  family,  Voniiertli  ut  

Toaclior's  family,  Indiiiiia  

To'W'hor's  faniHv,  Npw  '^'ork  City  ! 

MiH  hitilc's  family.  Tennessw. . .".  I 

FarnuT  s  an«l       hanif  s  family,  Tennessee.. 

Glitvsl>l<»\v«>r's  faiiiUv.  Pittsburg  I 

Lawvcr  s  family.  Pittsburg  I 

Women  stiii|i'irf>'  club,  Ohio  ' 

Lal>oriT'.s  fiitnlly,  New  York  City..".  ' 

Laliorcr  s  faiiillv,  Plttsburi:..   

Negro  farnipr'.s  Limlly,  .Mabama  > 

I-abon-r's  family,  Plit.sburg  | 

Laborrr's  fauuly.  New  ^'ork  City  

Farm  students' Club.  'IVnn«^<soc  

Sewing  WDman's  family.  Now  York  City  ; 

Very  poor  negro  fumijy,  Alabama  


Fuel 
value. 

Pro. 
tein. 

Iron 
(Fe). 

Phos- 
phoric 
add. 

Cal- 
cium- 
ojcld. 

Mac- 

nealum 
oitd. 

Calories. 

(iramx. 

Ontn. 

Oranu. 

Onmt, 

OrsMM. 

6,7f« 

179 

0.035 

fi.88 

1.27 

1.21 

3,260 

123 

.021 

3.07 

1.00 

.36 

3,50& 

123 

.019 

4.05 

1.22 

.a 

3.306 

112 

.010 

3.44 

.00 

.48 

3,545 

108 

.021 

3.53 

1. 15 

Si 

2.  "SO 

106 

.016 

3.64 

1.42 

.41 

3,  IMO 

102 

.017 

3.02 

1.60 

.54 

4,000 

07 

.017 

3.58 

.90 

.72 

2,820 

05 

.010 

3.56 

.83 

.SO 

3,0«5 

94 

.01ft 

2.73 

.40 

.86 

3.2W 

01 

.015 

2.82 

.83 

.40 

3.3.10 

85 

.Olfi 

2.88 

.97 

.67 

2,335 

M 

.014 

2. 41 

.47 

.30 

2.  .525 

83 

.013 

2.40 

.50 

.34 

4.9.Vi 

80 

.012 

3.86 

.21 

.74 

2,440 

77 

.012 

1.83 

.40 

.19 

2,430 

71 

.012 

2.27 

.90 

.39 

:<.560 

60 

.011 

2.06 

.46 

.34 

1,5<» 

54 

.000 

1.84 

.68 

.38 

2,  240 

44 

.007 

2.06 

.08 

.a 
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It  will  be  5?eenfrom  this  tal)le,  as  has  been  pomtod  out  in  u  {)rovioug 
bulletin,  that  the  amuuiits  of  iron  in  the  different  dietaries  are  ap- 
proximatelj  proportiomil  U>  iho  amounts  of  protein.  In  a  general 
waj,  and  so  far  as  it  goes,  tiiLs  observation  tends  to  confirm  the  com- 
mon assiiitiption  that  a  diet  containing  hberal  amounts  of  protein  is 
hkely  to  fumish  at  the  same  time  hberal,  or  at  least  ndequate, 
ainoimts  of  iron.  Evidently,  however,  it  can  not  be  assumed  that 
liberal  quantities  of  protein  involve  adequate  amounts  of  all  of  the 
ash  constituents.  As  a  rule  tiie  dietaries  rich  in  prot/ein  are  also 
fairly  high  in  phosphorir  Rcid,  but  the  parallel  is  not  nearly  so  rlose 
here  as  in  the  <  ;ise  of  protein  and  iron.  With  calcium  and  magnesium 
the  f}is( Tcpancies  are  greater,  and  it  can  hwrdly  be  said  that  the 
amounts  of  thesp  <  !(  incnts  lun  even  approxnnately  parallel  to  the 
aino lints  of  proteni  in  the  twenty  dietary  studies  which  have  been 
compared  and  which  are  believed  to  be  fairly  representative  of  the 
food  habits  of  people  of  at  least  the  eastern  half  of  the  United  States. 
In  view  of  these  figures  it  can  no  loni^ci-  l)o  as-ume»]  llmt  tlic  amount 
of  protein  in  a  dietary  is  a  sufficient  nx  iksure  of  its  richness  in  "  build- 
ing material."  Aside  from  nitrogen,  the  elements  of  "building 
material"'  which  appear  to  require  special  attention  in  dietaries  are 
iron,  phosphorus,  and  calcium. 

Tlie  occurrence  anil  distribution  of  iron  in  foods,  its  functions  in 
nutrition,  and  the  question  of  iron  supply  in  dietaries,  has  been  dis- 
cussed in  another  bulletin.  The  outline  above  given  of  the  distri- 
bution and  functions  of  phosphorous  and  calcium  compounds,  while 
of  necessity  incomplete,  is  yet  suffirient  to  show  the  great  impor- 
tance of  these  compounds  in  the  nutritive  processes  and  to  empha- 
size the  necessity  for  adequate  supphes  in  the  food. 

Of  the  various  classes  of  phosphorous  compi)unds  found  in  food, 
the  organic  combinations  appear  in  general  to  be  of  greater  nutritive 
value  than  the  moi^anic  forms,  and  it  is  probably  for  this  reason 
that  different  experiments  indicate  quite  dillcrcnt  amounts  of  phos- 
phorus as  necessary  for  the  maintenance  of  equilibrium  in  man. 
From  the  results  here  obtained,  as  well  as  from  the  average  results 
of  experiments  by  other  observers,  it  would  appear  that  a  healthy 
man,  accustomed  to  full  diet  of  the  ordinary  mixture  of  animal  and 
vegetable  food  materials,  requires  for  the  maintenance  of  his  ordi- 
nary store  of  phosphorous  compounds  about  1.5  grams  of  phosphorus, 
or  nearly  3.5  grams  of  phosphoric  acid,  juu-  day.  though  un«ier  special 
conditions  or  with  a  specially  selected  di(»tary  equihbrium  may  be 
niaiiiiaincd  on  much  less.  Many  of  the  dietary  studies  show  so  much 
less  than  8.5  grams  of  phosphoric  acid  per  man  per  day  as  to  raise  a 
question  whether  these  people  ma}'  not  have  been  undernourished  in 
this  respect,  even  thougii  they  may  have  had  ample  proteins,  fats^ 
and  caibohydrates.    This  question  merits  further  investigation. 
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IJttle  is  known  regarding  the  form  in  uliich  calcium  exists  in  UmmI 
maU'rials,  and  at  present  differentiation  among  the  different  pToups 
of  call  iiini  compounds  eaten  can  not  be  made.    Metabolism  experi- 
ments iiKiicate  that  a  liealthy  ninn  accust ( inu  ci  io  full  diet  requires 
about  0.7  ^ram  of  calciuni  oxid  for  equilibiiuin,  but  many  of  the 
dietaries  show  less  than  0.7  gram  calrium  oxid  per  man  per'day. 
Gautier  in  France  and  Albu  and  Xeuhorg  in  Germany  hold  that  the 
food  shoul«l  furnish  at  least  1  to  l.o  grams  calcium  oxid  per  man  per 
day.    If  these  estimates  of  the  normal  requirement  and  the  estimates 
of  the  amounts  in  typical  American  family  dietaries  are  even  appmx- 
imatcly  correct,  it  would  follow  that  a  considerable  pr()|)ortiou  of 
American  families  would  be  benefited  by  food  richer  in  calcium  com- 
poLuuls  than  that  which  they  habitually  consume.    This  subject  calk 
for  much  more  extended  study,  especially  in  view  of  the  fact  that 
recent  medical  observations  are  tending  to  show  that  disturbances 
of  calcium  metabolism  are  connected  with  a  number  of  abnormal 
conditions. 

Experimental  dietary  studies  have  shown  that  it  is  entirely  feasi- 
ble tf)  increase  largely  the  calciuin  aiul  phosplu)ni.s  intake  hy  making 
a  more  lii)eiai  u.>e  of  milk  in  the  dietary.  The  same'  inu\ ,  of  coui^, 
be  said  of  the  various  milk  products  in  which  the  calcium  and  phos- 
phorus compounds  are  largely  or  wholly  retained,  such,  for  example, 
as  cheese,  junket,  kumiss,  buttermilk,  or  cream.  This  is  probably 
the  simplest  and  more  effective  means  of  improving  the  dietanr  ai 
regards  calcium  and  phosphorus  compounds,  without  decreasing  itfl 
acceptability  or  materially  increasing  its  cost  and  with  distinct  advan- 
tages in  other  directions. 

The  progress  of  research  during  the  four  years  which  have  closed 
since  the  above-described  experiments  were  performed  and  most  of 
the  foregoing  text  was  written  has  still  further  emphaaused  tihe  im{)<M*> 
tance  of  calcium  and  phoephorus  in  food  and  nutrition. 
m 
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United  States  Department  of  Agriculture:  A.  C.  True,  delegate;  W.  £L  BcaJ 

and  J.  Hamilton,  visitors.  Office  of  Exi>erimeut  Stations. 
Ganada:  G.  A*  Gigault  and  0.  A.  Potnaui,  visitofs. 
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CONSTITUTION. 

[AflwndmeDts  autliwlied  by  the  Portland  cooTcntion  are  abowD  In  Italics.] 


NAlfE. 

This  asaociation  Hhnll  be  called  the  A»Hociatloa  of  American  Agricultural 
GoUeges  and  lib^periiueut  Statious. 

OBJECT. 

Tbe  object  of  Uila  association  sball  be  tbe  consideration  ami  discussion  of  all 
Questions  pertaining  to  tbe  succeasltil  progress  and  administration  of  tbe  col- 
leges and  staticoa  included  In  tbe  asaoclation,  and  to  secure  to  tbat  end  mutual 
cooperation. 

IfCMBEBSHIP. 

(1)  Every  college  estabUsbed  under  tbe  act  of  Congress  approved  July 
1862^  or  lecetriDK  the  beneflta  of  tbe  act  of  Congress  opproved  August  90»  180(K 

and  every  ugric'ultnrnl  experiment  station  established  under  Stnto  or  Confrres- 
sional  authority,  the  liiirc'au  of  Education  of  the  Departmoiu  uf  tbo  Interior, 
the  Department  of  Agriculture,  and  the  Office  of  Ebciwrimeut  Stations  of  tbe 
last>named  Department,  shall  be  eligible  to  membership  In  this  association. 

(2)  Any  institution  a  member  of  tbe  association  In  full  standing  may  send 
any  nmnber  of  delegates  to  tJie  meetings  of  tbe  association.  Tbe  same  delegate 
mny  represent  l)oth  a  college  nnd  a  station,  but  shall  vote  in  only  one  sec- 
tion and  shall  cast  only  one  vote  in  general  sessions.  Other  delegates  may  be 
desiguaieii  by  au  iusiiiution  tu  reprefteut  it  in  specifled  dlvisiouti  of  the  sections 
of  tbe  asaociatiou,  but  such  delegates  shall  vote  only  In  such  divisions,  and  no 
instltutton  sball  be  allowed  more  tban  one  vote  In  any  sectional  meeting. 

(8)  Delegates  from  otber  institutions  engaged  In  educational  or  experimental 
work  in  the  Interest  of  agriculture  or  mechanic  arts  may,  l>y  n  majority  vote, 
be  admitted  to  conventions  of  tbe  association,  witb  all  privileges  except  tbe 
right  to  vote. 

(4)  In  like  manner,  any  person  engaged  or  directly  Interested  In  agriculture 
or  mecbanlc  arts  wbo  sball  attend  any  convention  of  tbla  aasoclatloii  may  be 
admitted  to  similar  privileges. 

SiBOiioita* 

(1)  The  association  shall  be  divided  into  three  sections:  (a)  A  section  on  col- 
lege work  and  administration,  (&)  a  section  on  experiment  station  work,  (c)  a 
sediofi  Of»  e^tenHan  work  oompoted  of  directors  or  guperintendenU  of  evtrntton 
departmentB  i»  the  inatiiutions  in  this  agsociation,  or  the  repre8eHtatUte$  of  stfo)^ 
departmcntM  dtOif  and  tped^teoXH/  oooretUted  to  thU  sectfom 
tBolUmi 
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The  sfvtlon  on  oolloge  work  nml  Mdiiiuilstrntlon  ^^h:^I;  be  composed  of  the 
prewitlonts  or  acting  pivsldeuts  of  colleger  suid  uuiversiiies  represented  In  the 
a«mclatioa,  or  otber  repreaentatlves  of  such  inatitutUms  duly  and  flpedflcal)}' 
accredited  to  tbia  aectloOt  and  no  action  on  public  and  adminlatratlTe  qneatkNia 
aball  be  final  wltbout  tbe  assent  of  tbIa  KotMion. 

The  se«  tloTi  on  exiierluient  station  wnrk  slmll  be  compo*»ed  of  tbe  din^rtorfi  or 
nctinfr  dtn'<  t<irs  of  ex|(Grlujent  stations  rciircfsented  In  thv  nss<Hi:itic»ij,  or  of 
other  representatives  of  such  stations  duly  and  specifically  accredited  to  tliifi 
aectiop. 

(2)  Mambera  of  tbeae  three  aectlona  (and  no  etiMia)  Anil  ba  entitled  to  Yola 

botb  tn  general  sesslona  and  in  the  section  to  which  they  respectively  belong. 

The  representative  :i]ipoiuted  liy  the  T'nitrd  States  Bnrenn  of  E«liu'ati(»n  sh  ill 
he  nssigned  to  the  section  on  (XiHepro  work  aiul  iidiniiiistriition  ;  the  reprejSMita- 
tive  of  the  Otllee  of  Experiment  MtatiouH  to  the  nectiou  un  ex|>erlmeut  station 
work ;  and  the  repr^utatlve  of  the  United  Stnt»  Departm^t  of  Agrkolture  to 
eltbor  eectfon  aa  be  may  elect  and  tbe  eection  by  vote  antboriae;  bnt  aoch  Sec- 
tion once  made  and  antboriaed  may  not  be  cbanged  daring  tbe  aeaaioos  of  a 
given  convention. 

Enfh  stM'flon  mny  rt»'.iTe  snrh  divisions  as  it  may  from  time  to  time  find 
desindile,  and  t>liall  cUm  i  its  uwu  chairman  and  s>ecietary  for  sectional  meetings 
whose  names  shall  be  reported  to  the  association  for  record, 

(8)  Eacb  eection  aball  conduct  Ita  own  proceedtnga,  and  aball  keep  a  record 
of  tbe  aame,  and  no  action  of  a  section,  by  reaolutlon  or  otberwiae,  abnll  be 
valid  until  tbe  aame  aball  have  Vm  >  ti  mttflotl  by  tbe  aaaociation  In  general 
session,  nnd  In  the  «-rise  i>rovit!ed  for  In  the  tiirtwroinK  parsj^rapli  (1)  sliaU  alao 
have  been  approved  by  the  section  uu  college  work  uud  adiululstrutlou. 

MRKimaa. 

(1)  This  association  shall  hold  nt  least  one  nieotinp  In  every  cnlendar  year, 
to  be  designated  as  the  annual  coti  vent  Ion  of  the  asstx^iatiun.  Sjiecial  meetings 
may  be  beld  at  otber  tlmea,  upon  tbe  call  of  tbe  executive  committee,  for  pur* 
poaea  to  be  apecified  in  tbe  call. 

(2)  Tbe  annual  convention  of  tbe  nssociiitlon  shall  comprise  general  sestdona 
and  meetings  of  (lit-  sections,  and  firovision  shall  he  made  thercfnr  lii  tlu'  pro- 
gram. T'nlpss  (itliciwlse  (b'tcrinliuHl  by  vote,  the  assfwiathni  will  mtM^T  in 
general  session  in  the  forenoons  and  evenings  of  the  convention  and  tbe  sections 
In  tbe  aftemoona. 

oFPicEaa* 

(1)  The  general  offloers  of  this  association,  to  be  chosen  annnnlly.  shall  be  a 
president.  ti\<-  \  ice  [iresidents.  a  hlhllojrrapher,  and  a  sei-rctary,  who  shall  also 
be  treasurer;  and  un  exe<utive  conuuittee  of  five  memltens  three  of  whom 
tball  be  cboeen  by  tbe  section  on  college  work  and  admlnlatntlon  and  two  by 
tbe  mctlon  on  experiment  atatlon  work:  Provided,  however^  Tbat  a  mente 
cbosen  by  either  section  n(>ed  not  be  a  nmnber  of  tbat  aectton.  Tbe  executtTe 
committee  shall  choose  its  own  chairman. 

(2)  I>a<  li  s<»ctlnn  shall.  I»y  Itallot.  nominate  to  the  association  la  general 
session  for  its  action  a  chairman  and  a  secretary  for  such  stH'tion. 

(3)  The  president,  vice-presidentB,  secretary,  and  blbUograpber  of  tbla  aBH>- 
datlon  aball  be  elected  by  ballot  npon  nomination  made  upon  tbe  floor  of  tlie 
convention,  and  shall  bold  office  fn^m  the  close  of  tbe  convention  at  wbtch  tbey 
are  ele<-teti  until  tbeir  aucceaaora  aball  be  cboaen. 
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(4)  Any  penon  being  aa  accredited  delegate  to  an  ammal  meeting  of  the 

association,  or  an  officer  of  an  institution  wliich  is  n  member  of  the  aaaodatloa 
in  lull  atandlng  at  tlie  time  of  election*  ebail  ha  eUgit>ie  to  office. 

mTTUEs  OF  onricEBa. 

(1)  Tlie  officers  of  the  associntinii  Hball  ^rform  the  duties  which  neaally 
devolve  uix>ii  their  re8|)ective  ottlccH. 

(2)  The  president  Hhall  deliver  an  address  at  the  annual  convention  before 
the  aaaodatlon  In  general  seeslon. 

(3)  l%e  ezecntlve  committee  shall  determine  the  time  and  place  of  the  annual 
conventions  and  other  meetings  of  the  aswH-Intlon  »nd  shall  between  such  con- 
ventions and  meetings  net  for  the  association  in  nl!  ninttrrs  of  business.  It 
Hhall  issue  its  cull  for  the  nnnual  conventions  of  tlie  aisMK-iation  not  less  than 
sixty  days  before  the  date  on  which  they  are  to  be  held,  and  for  special  meetings 
not  less  than  ten  daya  before  such  date.  It  shall  be  charged  with  the  general 
arrangements  and  condnct  of  all  meetings  called  by  it.  It  Shall  designate  the 
time  and  place  of  the  convention.  It  shall  present  a  well-preparetl  order  of 
business — of  subjects  for  rliscTjssion — jnul  slmll  prnvido  and  arrange  for  the 
meetings  of  the  scNcrai  stvtious.  The  subjects  providetl  for  consideration  by 
each  section  at  any  convention  of  the  association  shall  concentrate  the  delibera- 
tiona  of  the  sections  upon  not  more  than  two  lines  of  discussion,  which  linei^ 
as  far  as  possible^  diall  be  related.  Not  more  than  one^thlrd  of  the  working 
time  of  any  annual  convention  of  the  association  Shall  be  confined  to  mlscelUi- 
neons  buainess, 

FINANCES. 

At  every  annual  convention  the  association  m  general  session  shall  provide 
for  oiitalntug  the  funds  necewviry  for  Its  legitimate  expenses  and  may.  by  appro- 
priate nctlnti.  call  ff»r  (•<»titril)iiliniis  tipon  flu'  several  institirtions  eligible  to 
nien»l)ersliiii ;  and  no  instiiuiimi  sliall  be  entitled  to  n'pr<'sentation  or  imrticipa- 
tlou  in  tile  benctits  of  the  association  unless  such  institution  tdiail  have  made 
the  designated  contrlbntloa  for  the  year  prevfons  to  that  In  and  for  wbidi  auch 
4uesti<»  of  privilege  shall  arise*  or  shall  have  said  payment  remitted  by  the 
unanlmotts  vote  of  the  executive  committee. 

AMENDMENTS. 

This  constittitlon  may  be  amended  at  any  regular  convention  of  the  assoela- 
—tlon  by  n  two-thirds  vote  of  the  delegates  prr^s<»nt,  if  the  nnmher  eonstlttite  a 
quorum:  Provided,  That  notice  of  any  iiroiKisiMi  amendment,  together  with  tlie 
full  text  thereof  and  the  name  of  the  mover,  siiuH  huve  been  given  at  the  next 
preceding  annual  otmvention  and  repeated  in  the  call  for  the  convention.  Every 
auch  proposition  of  amendment  shall  be  subject  to  modification  or  amendment 
in  the  same  mnner  as  other  propositions,  and  the  final  vote  on  the  adoption  or 
rejection  shall  be  taken  by  yeas  and  nays  of  the  institution  then  and  there 
represented. 

BULES  OF  ORDER. 

(1)  The  executive  committee  diall  be  charged  with  the  order  of  business, 
subject  to  special  action  of  the  convention,  and  this  committee  may  report  at 

any  time. 

(2)  All  business  or  topics  proi>o»ed  for  discussion  and  all  resolutions  sob- 
mitted  for  consideration  of  the  convention  shall  be  read  and  then  referred, 
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without  debatcb  to  tlie  ezecntlve  committee^  to  be  aarigned  positions  on  tbm 

profpr&xn. 

(3)  Speakers  invited  to  open  dlscuarion  aball  be  entitled  to  twenty  miaatcs 

eacb, 

(4)  in  gciierai  (Ii8cu88tuui)  the  teu-miuute  rule  sbail  t>e  enforced. 

(5)  No  8i>euker  shall  be  recognized  a  second  time  on  auy  one  subject  while 
any  delegate  who  has  not  spoken  desires  to  do  so. 

(6)  The  hours  of  meeting  and  sdjouminent  adopted  with  the  general  pro- 
gram shall  be  rioaely  observed,  unless  changed  by  a  two-thirds  vote  of  tiie 

(7)  The  ijrciiidiug  officer  shall  ©aforce  the  imrlinmentary  rules  usual  in  such 
assemblies  and  not  Inconsistent  with  the  foregoing. 

(8)  Vacancies  which  may  arise  In  the  niemb«nhlp  of  standing  committees  by 
death,  resignation,  or  separation  from  the  assoclatiOD  of  memberSt  shall  be  filled 
by  the  committees,  reiqpectlvely. 
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PROCEEDINGS  OF  THE  ASSOCIATION  OF  AMERICAN  AGRI- 
CULTURAL COLLEGJS  AND  EXPERUIENT  STATIONS. 


MINUTES  OF  THE  GENERAL  SESSION. 


Morning  Session,  Wednesday,  Acgust  18,  1909. 

W.  E.  Stone,  of  Indiana,  member  of  the  executive  committee,  called  the 
meeting  to  (»rtIor  at  10  o'clock  a.  ni.,  at  tlip  Commercial  Cliib.  of  Portlatifl.  Greg., 
and  deBigualeU  VV.  J.  Korr,  of  tiist  vice-jtresidtMit  of  tho  :iss<K'iati(m,  to 

act  as  thte  presiding  otticer  in  the  absence  of  tiie  president,  M.  A.  Scovell,  of 
Kentacky. 

Prayer  wat  offered  by  Ber.  D.  Dyott,  of  Portland. 

After  tbe  call  of  the  roll  of  the  delepntes  the  report  of  the  executive  com- 
niirtfM^  WIS  presented  by  W.  E.  Stone  in  tbe  atMKnoe  ot  tbe  cbairman  of  tbe 

commit ttf.  W.  O.  Thompstin,  of  Ohio. 

The  reimrt  waa  received  and  placetl  on  tile.  For  further  action  on  It  see 
page  24. 

RBPOBT  of  TaSABUBBB. 

The  treaHurcr.  J.  L.  Hills,  submitted  the  following  n  iKUt: 

Report  of  tretuurer,  November  ifi,  1908,  to  Auguat  18, 1909, 


OBHERAL  FURDB. 

Becelpts : 

To  cash  on  baud  Washington  meeting   |1,  HiM.  76 

To  96  duea   1,426.00 


Total   2,819.76 

Dlflboraemeiita   1, 382. 88 


Balanco  on  hand  iu  July,  1009   1,437.88 


Classification  of  disbnrsomenta: 

Executive  committee...  ,   743.98 

Reaearcb  eoimiilttee   81.58 

Conmilttcp  on  cnnfcrcnco  uitli  Prosldcnt  Taft—— 381.81 

Representative  before  Carnegie  Foundation   73. 15 

Stenograpber,  college  section  1   65. 80 

Secretary-treasurer  .  ^  —   84. 11 

Chart,  President  Buttertield   2.00 


TtotBl   1, 382. 38 


OBADVATB  SCHOCO.  BDBBGBXPTIOll  FUlfD. 

Receipts;  To  22  subscriptions   550.00 

Diaburaements :  Committee  on  graduate  study   171.68 


Balance  on  baud  July.  1809   378. 32 
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The  nccounts  of  the  treasurer  won-  uullteil  nml  approved  hy  a  c-ommlttee 
ap|M>int(><l  by  rlio  chair,  conalBting  of  it.  W.  Silveater,  of  Maryland,  and  EL 
Daveo|)ort,  of  llliooia. 

Kkpobt  or  iSlBLlOUaAfllEB. 

The  blbHograiiber,  A.  C.  Tnie»  of  Waiihtiigtoii,  D.  C,  BQbmlttm]  the  folloi^ig 
report: 

The  mihjeet  to  which  your  bibliographer  wiahea  to  call  attention  this  morning 

ospcrially  Is  tin'  rxiKTiiueiit  Htutlon  library.  WKli  tlio  Im-rease  of  funds  and 
vvorkei.s  I  am  i-tMiviUi-cd  that  there  it»  ueeil  of  more  syHtematic  atieatioa  oo  the 
imrt  of  the  atntlcmft  to  their  library  and  blbllogmphieal  work.  I  am  not  apeak- 
ill};  so  nitii  li  iii'\Y  nf  flic  ct'iktmI  library  n'<|ulri'nioiits.  Tlir  <'"ll(>i^e  library  mty 
proiierly  Incliule  tlie  sUitiuu  libniry  and  all  books  belougiug  to  the  station  as 
a  defmrtment  of  the  college  may  profKM-ly  be  catalogued  In  the  general  college 
liT)r;ii\\.  l^ii  as  a  nilo  tlie  KMieral  idllc^'f  arrnDKciaout  for  library  servloo  is 
uot  sulllcient  to  moi^t  the  needs  of  the  utatiou.  Many  of  the  lustitutiona  show 
great  liberality  In  the  nnrchaae  of  aclentlflc  and  technlml  books  and  Journals 
rt'M"irfHi  by  tlir  staiinu  wnrU.  atnl  this  <M'rfnliiIy  f>>  !>»>  conimendr  l.  TIk  re 
are  some  iuHtUutiuii»,  however,  that  have  not  yet  fell  the  need  of  supplyluf:  the 
station  workers  with  the  hiahest  class  of  adentlOc  llteratores.  wblcb  in  «ery 
(•ssi'iitial  to  thi'ir  worli.  and  iliis  ni.iitri-  slmnid  ri-^  ftvo  tlie  aerlOttS  atteDtlcm  of 
ail  the  iiLstitiitious  with  which  the  btatioiis  ure  connected. 

Btit  whatever  the  details  of  the  library  arrangement  for  the  Instltutioa  as 
a  whole  may  be.  tlu»  station  iu'<><ls  sjh  i  ial  collections  of  booltK.  Jounials.  and 
docunieiitM  which  shall  be  priuiurily  for  its  use  and  shall  he  made  readily  and 
constantly  avnlliibte  to  the  station  workers.  The  station  should  also  have.  If 
I>of;slble.  the  seniles  of  wMiie  person  tniiiitd  in  library  an»l  biblloKmphi«:il 
mattei-H  wlio  may  give  his  time  and  energy  quite  fully  to  the  special  require- 
ments of  the  station  a  Ion*?  these  Itnea 

There  is  now  a  jiri*}!!  accumulation  of  public  documeiils.  lioth  national  and 
state,  and  privately  isMued  publications  of  mlsccllamvmH  l<iutl»  bearing  on  the 
work  of  the  stations,  and  I  am  referring  now  <'spe<'ially  to  matters  outside  of 
thf  regular  periodicnl  publications,  iiiiil  jiarticularly  to  the  ni(»n'  fugitive  publi- 
cations wiiicU  are  ditlicult  to  trace  and  follow  out^  Much  of  this  material, 
wliich  is  valuable  to  Htiillon  wi»rkers,  inn  be  had  at  little  or  no  exfiensp  as 
rejrards  Us  purchase.  It  is  quite*  difHcult  for  the  Individual  investlpitor  or 
expert  III  follow  up  sucii  nialt«M'H  even  in  his  own  line,  and  he  needs  the  asslat- 
ani  c  of  .some  one  who  will  make  It  his  spednl  business.  The  collection,  safe- 
puardin;;.  nnd  pMieral  care  of  this  material  Is  a  consideraMr  task,  and  1  am 
sure  that  there  are  quite  a  number  of  our  stations  where  this  work  is  not  as 
yet  ndequately  attended  to. 

In  tlu'  siMM'Ini  matter  of  public  (l<><  iiiiients  my  observation  ami  c\)>erlence 
iudicat<>  that  the  stations,  and  I  think  this  is  also  true  of  the  collies,  hare 
not  as  yet  snfflclently  regarded  the  Importance  of  keeping  their  files  of  aoeb 
dfH'uments  com|)lete  and  in  readily  available  form.  Tlie  impressidn  seems  to 
be  still  widespread  that  such  documents  if  h,>8t  can  be  easily  replaced.  There 
does  not  swm  to  be  the  care  of  them,  therefore,  that  there  18  of  ordinary  books, 
lint  anyone  who  has  to  deal  with  this  matfer  at  close  range  knows  that  nmny 
of  the  public  documents,  and  esi»e<-ially  those  that  have  some  particular  value, 
when  once  lost  can  not  be  replaced,  and  hence  there  Is  need  of  care  In  preserv- 
ing them.  Of  e<pial  importance  Is  the  niakint;  of  the  contents  of  this  mass  of 
material  available  to  the  station  w<»rker.  It  is  true  we  have  the  Exiwriuient 
Station  Record,  which  cfuitains  a  brief  snmmary  of  snch  publloatioiia  generally, 
but  I  l>elieve  that  lM>yond  the  use  of  tint  i Mihllcation  there  !■  need  Of  dCflnlte 
biblloprapliical  work  <m  behalf  of  the  station  worker. 

The  station  Investigations  may  be  greatly  aided  and  promoted  by  having  some 
|H'rw>n  who  can  assist  in  looking  up  references,  making  eKcerpfs,  making  and 
taking  car<>  of  Indexes,  and  doing  bibliographical  work  of  a  miscellaneous  char- 
acter. The  matter  of  exclianges  and  loans  of  pttbllcntlona  through  the  Defwrt- 
iiHiif  of  Agriculture,  througli  the  other  colleges  and  stations,  through  local 
libraries  which  are  esiMX'ially  rich  in  ns<'ful  material,  Is  also  important 

To  cover  the  work  which  1  hav**  in  mind  the  f«tat!onR  do  not  need  «  Hhrarlan 
In  the  ordinary  acceptation  of  the  term,  Imt  rather  what  may  be  called  a  bibllo- 
grnfddcal  aid.  1.  e.,  some  one  who  has  s<'lentlflc  kn  w'cdire  and  who  Is  properly 
iraiiiiil  no  as  to  give  elhcleut  aid  in  blbiiugraphicui  muUers  to  the  station  stafL 
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And  It  may  be  mved  In  ODBMetion  with  this  matter  that  siKh  H^rvicA  la  not 
TPrr  frxpenslv**.  Thprp  Is  now  n  faiirly  jrood  supply  of  pooplo  Biiflicieiitly  woll 
traiued  for  this  work  who  can  bp  ohtaiiitnl  ;it  rel.'itlvely  low  salaries,  aud  the 
matter  seems  to  mo  of  sufflcient  imiKirtauce  to  receive  careful  ntteotion. 

Taming  nsido  from  tbiit  matter,  there  are  two  books  to  which  I  wish  to  call 
the  attention  of  the  assoclathai  as  of  HiHJCial  Interest  aud  importance.  These 
books  have  been  pabllshed  within  the  past  year  and  so  are  properly  IneludtHi  hi 
my  annna)  report  as  bibliographer.  One  of  thes4*  \<  tlie  Encyclopedia  of  Agri- 
culture prepared  under  the  leadership  of  a  diKtiuKuiKlied  member  of  thi8  asso- 
ciation and  very  larn^ly  contributed  to  by  m«i  Included  in  this  association. 
That  work  I  am  sure  you  will  all  aj^rce  Is  of  very  prent  imjwrtance  to  the  move- 
ment for  agricultural  etlucation  aud  research  in  this  cuuutry,  as  well  as  to  the 
"Wider  movement  for  agricultural  progress.  The  jaittlng  of  the  accumulations 
of  our  agricultural  experiment  stations  aud  other  similar  InstitutionB  and 
aiB^ncles  into  readily  available  form  for  reference  in  sueli  wruks  is.  at  tlie 
present  sta^e  of  education  and  research  in  agriculture  in  thr  I  nited  States,  of 
prime  Importance:  and  the  presentation  of  a^'ricultural  information  f<»r  the 
{;eneral  reader  in  up-to-date  fashion  Is  also,  in  my  judgment,  of  very  great  impor- 
tance. 

A  smaller  work,  but  one  of  very  eonsiderable  interest,  is  a  book  on  the  Meth- 
ods of  Agricultural  Instruction.  Thi»  was  i)repared  by  M.  De  Vuyfet,  of  Belgium, 
lie  is  the  general  Inspector  of  agricultural  exi)eriment  stations  in  that  country. 
He  is  also  familiar  with  agricultural  institutions  in  this  country  because  be  has 
spent  some  time  here.  His  work  is  of  interest  to  many  of  us  because  we  know 
him  personally.  He  has  attempted  for  the  flrst  time  to  bring  together  in  sum- 
mary form  a  statement  of  the  organization  and  method.s  of  agricultural  educa- 
tion In  different  countries  and  in  institutions  of  different  grades,  aud  has  pro- 
dtu  r^l  a  hook  wiiicii  is  of  considerable  importaooe  at  tlie  proeent  time.  It  to 
publish(^d  In  the  French  language  ill  BrU8Mll» 

The  reiwrt  waa  accepted. 

Skcorbait  Bdvcatioh  m  AoBictnLTUins  m  not  tTinrBD  States. 

A.  C.  True  made  the  following  address: 

1  projH»»e  first  to  outline  briefly  the  present  status  of  secondary  education 
in  agricultore  In  tbe  TTnited  Statta. 

Tweh-e  years  ago.  when  Secretary  Wilson  mrae  to  the  Tnited  States  De]Hirt- 
ment  of  Agriculture,  there  were  but  10  agricultural  high  .s*!ho«lH  iu  the  country, 
and  the  teaching  at  agrkmltare  in  normal  kIiooIs  or  In  public  elementanr 
schools  had  incn-ly  begun.  To-day  there  are  GO  aj^'ri'  nlturnl  high  schools,  or 
<leflnltely  secondary  agricultural  courses  la  colleget^;  ^(i  public  high  schools 
teacbfmr  agffeiiltare:  and  atate  or  connty  nomuil  acboola  and  16  agricul- 
tural cMnogea  trnfnlnj;  young  men  and  nnm  td  f  u  h  agriculture.  In  addition 
to  tUe«e  there  are  a  nuiut>er  of  private  iustitutious  giving  secondary  iuatruc- 
tlon  tn  aiRl<ni]tare,  and  16  histltntlona  offerhitr  <!omaponden<»  eeuraee  or 

rending'  rmir--;c^-  wlilrJi  nrc  prri'-ti'-;i lly  of  secondary  grade,  making  In  all  abOUt 
SOU  institutions  giving  secondary  instruction  In  agriculture. 

For  tbe  purposes  of  thl«  dfflcuwion  these  Institutions  may  be  dandfled  ae 
follows : 

(1)  Tbe  agricultural  coll^a,  where  the  instruction  is  given  through  defl- 
nttelf  orKaDtaMl  airienltnTal  blgh  ecboolSk  as  tn  Minnesota,  or  tbronirh  abort 

or  special  courses  of  different  klnda  The  agricultural  colleges  ns  i  bndy  are 
giving  much  secondary  instruction  in  agriculture.  Iu  some  oiseM  thin  is  defi- 
nitely organlsiid  as  socta,  and  In  other  eases  It  fs  given  under  a  variety  of  namea 
(2)  .Ajjriculttiral  hf^rh  schools  In  con>rresslon:i I  nr  rtlirr  larce  districts,  as  In 
Minnesota  aud  Alabama.  (3)  County  agricultural  high  schools,  as  in  Michigan 
and  WIseonstn.  (4)  State  or  county  normal  aeboois^  (5)  Ordinary  btgb 
ftcbools  either  in  cities,  towtiHhipa,  or  oonntlea  (6)  Private  colleges  and  aebooUL 
<7)  Correspondence  schools. 

In  a  general  way,  though  very  Inadequately,  I  have  stated  the  present  acope 
of  instnictlon  in  agriculture  !n  secondary  H<;hools  iii  this  country.  It  must  be 
said  that  the  movement  is  still  in  an  exi^erimental  atage,  aud  the  most  encour- 
aging thing  about  It  now  Is  that  we  have  a  swfllclent  number  of  experiments  tn 
this  kind  of  e<lucatIon  In  progress  so  that  we  sh;  !!  hoi*«'  to  have  jtome  pretty 
definite  results  workfvi  out  from  experience  within  a  comyaratlvely  short  time. 
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I  think  wo  slmnTd  all  aproo  thnt  It  Is  now  too  early  to  say  what  tho  American 
system  of  secondnry  educntiou  iu  agriculture  will  nitimately  be.  From  the 
study  wbleh  I  have  been  «ble  to  make  of  this  subject  I  am  hBcllned  to  nun  np 
the  matter  from  a  somewhat  Ideal  point  of  view  in  the  following  statement: 

(1)  Agriculture,  iucludiug  horticulture  and  forestry  (and  It  la  well  to  bear 
In  mind  that  where  I  use  the  term  agrlcnltnre  I  wotild  nse  It  In  the  oMInaiy 
sonse  to  include  the  whole  subject),  should  be  a  regular  i>art  of  imbllc  sw- 
oudary  education;  (2)r  the  unity  of  the  educational  system  should  be  maio- 
tained,  but  there  shonld  be  soffiotent  elasticity  of  cnirlcula  to  meet  tbe  ▼artaos 
no<NN  of  tho  pooplo;  (3)  tho  staiidMnl  curriculum  of  secondary  schools  having 
agricultural  courses  diould  couform  in  a  general  way  to  that  adopted  for  the 
general  nchooT  system  of  the  State;  (4)  the  standaitl  agricultural  cwirswi 
whotlior  In  tho  ordinary  hinh  schools  or  In  si)ecl!il  schools,  should  not  bo  uar 
rowly  vocational,  but  should  aim  to  fit  tbe  pupil  for  life  as  progreaaive,  broad- 
minded,  and  Intelligent  men* and  women,  as  well  as  good  farmers  and  borti* 
cnlturlsts;  ('>)  tho  stiindard  ooursos  iu  agricultural  secondary  s^-lnmls  should  W 
so  organized  as  to  form  a  natural  and  proper  preparation  for  entrance  to  agri- 
cnltural  colleges. 

Tlio  couditions  of  onfrnnce  requirements  to  colleges  are,  in  my  juiljrniont.  far 
from  satisfactory.  It  is  not  likely  that  we  have  reached  the  ultimate  plan  for 
the  preparation  of  the  great  mat«8  of  students  who  in  the  fiitnre  will  desire  col- 
lege courses.  It  seems  oortaiu  that  when  the  so-called  vocational  snbjocts  are 
proiierly  organlze<l  and  taught  in  the  secondary  schools  they  will  be  generally 
recognized  as  having  much  ixnlagoglcai  value.  This  Is  esjieclally  true  of  agri- 
culture, which  is  a  subject  embracing  mwch  of  general  human  Interest.  Even 
under  jiro^otit  coiMlltlons  the  agricultural  colleges  would  do  well  to  give  credit 
In  tlioir  entrance  requirements  for  agricultural  subjects  proj^erly  taught  in 
seoondarj*  schtMils. 

The  agricultural  college  should  have  a  definite  legal  relation  to  our  publlr- 
school  system,  and  especially  to  the  courses  or  schools  of  agriculture  of  sec- 
ondary and  elenioutary  grades.  By  this  I  mean  that  the  state  legislaturcK 
should  take  dcOnito  action  nn'ognlzing  that  nprirultural  rollojros  have  a  dpfinitr* 
function  to  aid  In  the  organization  of  a  pro|*er  system  of  secondary  instruction 
in  agriculture,  and  help  the  secondary  schools  In  that  work. 

One  difficulty  now  In  the  progress  of  this  movement  is  that  in  quite  a  number 
of  States  the  legislation  Is  such  that  the  agricultural  colle^^os,  if  they  take  any 
part  In  It,  have  to  "butt  in."  The  whole  matter  of  soeotidary  educattcm  Is  fo 
mnny  Sfntf"?  iutrnsted  to  the  state  department  of  educatio!i,  as  far  as  the 
t^late  deals  with  the  matter.  I  think  limt  ought  to  be  renudiod.  It  may  be 
said  that  that  Is  cmly  tiart  of  a  wider  thing.  I  do  not  believe  that  we  have  yet 
in  this  country  considered  definitely  enough  the  proper  relation  of  otir  uni- 
versities and  colleges  to  the  more  elementary  education.  These  higher  institu 
tlons  In  many  States  yet  stand  too  unich  apart  from  our  genenil  system  of 
education.  It  is  wvy  dosiral>l«\  it  «ccnis  to  me,  that  they  should  be  reoognizo-l 
by  statute  every wl»ere  as  an  essential  i)art  uf  our  system  of  public  edueaiiou. 
And  while  that  general  movement  Is  procee<ling  the  friends  of  agrlculluml 
e<Iucatlnn  slmuld  urge  that  the  agricultural  (olioKes  sliould  have  a  di  tinite  |»art 
In  the  organiziition  and  maintcuauce  of  systems  of  agricultural  txlucation  in 
public  schools. 

Agricultural  colleges  will  have  to  do  s<*condary  work  to  a  considerable  extent 
for  some  time  to  come.  We  can  not.  in  my  Judgment,  Jump  Immediately  in  all 
our  agricultural  colleges  to  a  state  of  things  where  all  the  seeoiidary  worlc  is 
excluded.  This  should,  however,  be  definitely  organized  as  seimrnte  and  dis- 
tinct from  the  ci^llege  work.  The  aim  should  be  to  have  all  secondary  work 
relegated  to  secondary  schools,  entirely  separate  from  the  colleges,  when  sodi 
schools  are  efflriently  organize(l  with  reference  to  Instruction  in  agrlctiitnrfv 

Agriculture  should  be  generally  introduceil  into  tiie  ordinary  high  scUool^. 
There  shonld  also  be  a  limited  number  of  special  agricultural  htgb  schools  In 
the  different  States.  These  shonld  be  so  limited  In  ntimber  that  they  will  be 
organized  with  reference  to  large  districts.  I  do  not  believe  it  Is  either  neces- 
sary or  desirable  to  organise  sncb  schools  with  the  county  as  the  unit  Esperi* 
ence  st>  fnr  j  ninfs  to  the  fact  that  the  county  is  too  smalt  :i  unit  for  flic 
prot»er  eijuipmeut  and  maintenance  of  a  thoroughgoing  agricultural  high  school. 
These  special  schools  riiould  have  a  relatively  large  agricultural  fscnlty  and 
an  adequate  equipment,  so  that  students  l-hIhl'  to  fhcm  will  net  nnly  v,:ive 
offered  to  them  a  standard  course  of  high  t»choul  or  liecoudary  grade,  but  wiii 
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also  havp  oppcrtnnlry  to  specialize  to  n  certain  oxfont  along  diflferont  agrlcul- 
toral  Hoes.  I  believe  tJHat  sucb  acbools  are  ueeded,  because  tbey  will  iu  a  way 
set  the  pace  for  mcondary  education  In  agricaltiire,  and  will  help  rather  than 
binder  (ho  jjoru^rnl  hitrmlnction  of  ngrlonlture  Into  tlie  ordinary  hiph  soh(x»ls. 
Besides  serving  more  general  purposes,  tbey  will  attract  a  good  many  of  the 
more  mature  stndenta,  who  are  not  ready  or  financially  able  to  go  to  college, 
but  desire  to  po  somewhere  to  get  some  definite  Inst  met  Ion  in  a>;riciilture,  and 
wbo  are  really  too  old  to  feel  comfortable  In  the  ordinary  high  school.  These 
schools  will  also  aid  tn  the  prer>a ration  of  teachers  and  school  officers  for  the 
rnrnl  s(  firols;  so  that  In  a  way  these  siiecial  agrifnltural  schools  will  more  fully 
meet  the  need  which  is  now  being  met  to  a  limited  extent  by  the  special  and 
Aort  ooursee  in  the  agricultural  colleges. 

As  I  said,  I  believe  the  standard  courses  in  these  special  agrlcnltnral  schools 
should  not  be  narrowly  vocational,  but  should  conform.  !n  a  jreneral  way,  to 
the  general  standard  for  the  high-school  system  in  the  State,  and  tUey  should 
be  orpuiiztHl  s<i  as  to  connect  them  definitely  with  the  general  educational 
system  of  the  Htate.  To  do  this  It  will  probably  be  foutid  necessary  in  the  case 
of  schools  that  have  shortened  the  school  year  to  twenty-four  weeks  of  six 
days  each,  instead  of  thirty-six  weeks  of  five  days  each,  to  add  another  year 
to  the  standard  course,  mnklnj;  It  five  years  instead  of  four.  But  It  would  be 
desirable  that  besides  the  standard  courses  which  would  prepare  the  student 
for  college  or  for  life,  as  the  case  might  be»  soch  sebools  should  have  shorter 
connes  more  pnreljr  vocatiMiaL 

To  Illustrate  the  kind  of  special  agricultural  school  which  might  l>e  organized 
!n  accordance  with  the  principles  set  forth  in  his  |Nii)er,  Doctor  Trt?e  presented 
the  syllabus  of  a  four-year  secondary  course  iu  horticulture,  prei'areii  for  an 
association  of  horticulturists,  in  which  English,  algebra,  geometry,  history, 
botany,  chemistry,  and  French  or  German,  together  with  some  electlrea,  were 
combined  with  a  course  in  horticulture  to  which  the  student  was  required  to 
pive  at  least  one-fourth  of  his  time  during  four  years  and  mij^ht  give  nlntut  one- 
third,  if  all  tbe  horticulture  oiTenHl  in  electives  was  taken.  A  two-year  course 
was  also  outlined  in  which  one-half  the  tiuie  would  be  devoted  to  iiorticulture. 
A  similar  arrangement  of  courses  was  recommended  for  general  agriculture. 

T.  F.  Bmn,  of  Penn^lTanta.  ▲  question  has  been  raised  as  to  Just  what 
Doctor  True  meant  by  the  legal  relation  which  ihoald  exist  between  the 
agriculttiral  colleges  and  the  secondary  schools. 

A.  C.  Tbve.  I  meant  that  the  state  legishiture  should  take  definite  action 
recognizing  that  agricultural  colleges  have  a  dehuite  function  to  aid  in  the 
organization  of  a  proi)er  system  of  secondary  Instruction  in  agriculture,  and 
help  the  secondary  schools  In  that  work. 

H.  C  Pkice,  of  Ohio.  I  think  the  situation  la  Ohio  Is  worthy  of  consldera- 
tion.  Just  before  leaving  home  I  had  letters  from  presidents  of  two  of  the 
small  colleges  of  the  state  as  to  how  they  might  arrange  their  courses  of  study 
so  as  to  include  agriculttire,  and  also  what  modification  they  might  make  in 
their  c  ourses  of  study  so  as  to  {prepare  their  students  for  admission  in  our 
college  with  credit  for  the  first  two  years  of  our  courses.  There  are  between 
forty  and  fifty  colleges  In  Ohto,  and  necessarily  some  of  them  are  reiattvely 
weak.  Some  of  these  instltntlooe  are  located  in  most  excellent  agricultural 
Commiinft!»'s.  juid  their  conatltnency  Is  necessarily  larpely  local. 

The  two  iirolMcms;  that  have  arisen  in  connection  with  these  institutions  are, 
hrst,  bow  can  their  work  he  coordinated  with  our  college  of  agriculture  so  that 
at  least  the  first  two  years  of  our  course  can  be  taken  In  the  local  burtltatloo; 
and,  second,  what  can  they  do  in  giving  technical  Instruction  that  will  serve  as 
the  flnlahing  course  for  the  students  who  attend  them.  I  have  no  doubt  that 
this  s-Hi^e  Questiou  is  aziaing  In  other  States  and  will  have  to  be  dealt  with  In 
the  near  future. 
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R  A.  Rbtan,  of  Washington.  I  wotiM  like  In  n  word  to  exprpps  my  very 
hearty  as^nt  to  the'  sugi^eBtkni  that  lu  so  far  as  ixisnible  we  shonUl  :\\m  at  a 
reorgunlzatlon  of  the  existing  system  of  sccondnry  edncntion ;  that  is.  In  tlie 
modlllcatloii  of  our  preMDt  edncatioaal  vyttem  in  tlie  direction  of  Industrial  edn- 
GvtlOD  we  attempt  to  ntlllss  Id  ae  fer  as  poeelbto  tlie  cslitlDB  ayatene.  Wo 
must  remember  in  the  flrst  place  tbat  it  Is  well  organized  In  nil  Stntes  of  the 
Union.  The  exlstlt'ir  system  of  ?^on(lnry  winrntion  has  nniplo  provision  In 
tlie  way  of  tnxatiun.  It  lias  .m  organiiuititin.  It  has  the  (.•onfldoiuv  <.f  tht- 
people.  The  i)eople  believe  in  our  ^steui  of  public  eUiicatiou,  uuU  it  seeius 
to  me  that  It  Is  verr  mocb  wiser  npoa  ovr  part.  Inalead  of  attempting  to 
establlsii  a  duplicate  system  of  secondary  cdncatlon,  to  modify,  so  ftr  as 
pomlbie,  the  existing  system  In  tbla  direction.  It  can  be  done  easily  for  tlie 
renson  tliat  the  iw><)f)Io  In  f»eneral  are  looking  In  this  i1ir<  f  t it.Ti.  Thf.  h.»iipv«» 
In  the  fiindarneutal  priiuMiUes  which  the  a:xric'ulturul  college  stands  for  and 
they  are  ready  to  modify  the  curriculum  of  any  and  every  high  achool  In  this 
direction.  I  believe,  Airtbermore^  in  the  suggestion  of  Doctor  True  tlut  In 
tbo  several  States  a  few  agrlenltoral  blgfa  aehools  AooM  be  •establisbs^ 
distinctly  agricultural  high  SclUNris — and  they  should  conform  as  far  as  poesiUa 
to  the  existing  systctn  and  be  an  intojrral  part  of  tlie  public-school  system, 
and  that  tlif  ( iirriculiitii  itwlf  should  conform  hi  the  nuiiii  to  tlio  y^'uml  s'  lud- 
arU  and  geuerul  ideals  of  the  existing  high-school  system,  with  the  addiiiun,  uf 
conrse.  of  tbeoe  parttenlar  coaiaes;  In  that  r<«peet  the  aoggested  ooarae  In 
hortienlture  which  he  bss  outlined  to  us  comnienda  Itself  recy  stronsly  to  sv 
Indgmonf.  In  fsct,  I  wish  to  express  my  very  hearty  approval  of  the  entirs 
vet  f  f  iiri!if  if>1o!»  siipppstf-tl  by  Doctor  Trtre.  I  should  bo  jrlad  tO  drcidate  In 
my  t<t:Hr  id.jHKt  coiiirs  (if  tlic  rt'Hi.irks  Jiisf  nuulc  by  l>»»ctor 

A.  Jti.  STUBM^j.  of  luwa.  i  want  to  exprctui  myself  in  a  similar  way  iu  ludon^e- 
meat  of  these  princiiiles  as  laid  down  by  Doctor  True.  I  wontd  like  to  movo 
the  adoption  of  this  report  which  would  of  course  csrry  with  It  the  approval 
of  this  sModatlon  of  the  prlndplea  there  enunciated.  I  think  It  la  a  most 
adnifrahle  statement  and  one  that  would  do  great  good. 

J.  L.  Snyder,  of  Michtjrnn  I  Imve  never  Imhvi  fi»n\ i!i(<>d  that  the  separate 
agricultural  secondary  »4cIi«m)1  was  advisable  iu  the  luajurity  of  our  states. 
I  believe  that  agricultunii  e.Iucatiou  will  progress  more  rapidly  without  the 
introduction  of  that  type  of  school  In  our^  State,  and  In  that  parttenlar  I 
would  respectfully  dissent  from  the  report  Now,  It  may  be  that  In  some 
states  the  cause  will  be  advanced  by  the  Introduction  of  a  few  of  the  secondary 
«^  hnn|j*.  I  l»elleve  in  the  main  they  ;in'  n  snare  and  a  <iciusiun  as  far  ns  tlie 
general  iini^ri'i^s  of  agrlcnltural  education  is  coucerued  and  tliat  wo  should  uot 
encourage  them. 

B.  A.  BuBMBtT,  of  Nebraska.  I  rtee  only  to  suggest  that  a  limited  nnniber  of 
secondary  agricultural  aehools  msy  be  estaWMied  In  a  State  without  serion4y 

modifying  the  e<Iucatlonal  system  now  established  and  without  being  out  «C 
harmony  with  the  p!*es<»nt  system.  Such  schools  ndght  be  estabilsheil  wApt  a 
joint  iiiMiiM^TiiK  iit.  by  wlilt  U  the  present  state  l)(>ar(ls  or  deiMirtments  «ii  educa- 
tion would  he  inaiuly  res)Niuslbte  for  the  school,  and  in  that  case  1  do  uot  see 
tbat  there  could  be  the  dtlBesltias  which  have  been  sagsssted. 

C.  F.  Cinrriaa«  of  Iowa.  I  think  the  position  that  Doctor  True  has  taken  upon 
this  questinn  Is  conservative  and  eminently  sound,  and  I  think  the  asslH^lation 
can  well  afford  to  indorse  that  position.  It  will  b*>  (Ullicult  enough  for  the 
agricultural  colleges  ♦»>  furnish  teacberg  to  do  the  work  in  tlu*  »vi«Hi:il  a>;ri 
cultural  high  schools  that  may  be  established  in  addition  to  those  rcquirvd  by 
the  high  schools  now  In  exlttenos;    These  special  agrleultnral  Itfgli  ssbools 
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\r!M  trniii  t«'Mch(»rK  for  (lie  work  li>  tfn>  Isifrli  fJohrnilH  in  the  system  now  In 
pxistonce.  Ono  of  tlic  srroat  ditflcultles,  in  rluips  the  piratost  f1!ffloiiIty  in  tlio  way 
of  the  practical  tleveloituient  of  tbl«  work,  is  that  of  securing  teachers.  The 
high  fdiMte  caa  not  eommand  tlie  wrvfees  of  Hio  best  groduoteo  turned  out 
by  tbe  land-grant  collegea  for  the  reoaoQ  tbat  tbej  do  not  Heel  jvatlfled  in  iiay- 
tng  or  are  not  able  to  pay  the  sahiriefl  ttiat  will  command  tbe  best  talent.  I 
thhilc  that  Ihe  sprondnry  schools.  If  tlioj*  f?orve  no  othpr  imrjwsp.  wonid  serve 
fit)  f^^PolU'iit  i)iiriH>M»  In  helping  to  tnilii  tho  titu-hfrs  for  this  «>xtetisir>n  of  the 
work  iu  the  iniblic  Hcboois.  I  truBt  the  aBwK.'iution  can  give  its  indortwment  to 
tbe  poaition  taken  by  Doctor  True. 

EL  Davenport,  of  Illlnola.  I  wonld  be  Inclined  to  agree  with  President  Snyder 
In  tlito  matter  but  for  tbe  fact  tbat  tbe  kind  of  special  agrlenltnral  school  that 
Doctor  True  outlines  Is  Just  the  kind  of  a  school  that  we  ncHMl  nnd  ought  to 
have.  It  Is  not  very  much  of  a  Bi>ecial  agricultural  whool,  ff)r  it  iTrovirt(»a 
that  one-quarter  of  the  time  of  tbe  students  shall  he  devottnl  to  agriculture. 
I  do  not  agree  with  the  view  that  special  agricultural  schools  will  provide 
teacliers  for  agrlcaltonl  work.  Nor  do  I  agree  tbat  tbe  blgb  siftools  will  be 
able  to  pay  aufllelent  salaries  to  get  the  right  Mad  of  tenehere. 

B.  J.  WicKsow,  of  California.  In  California  we  have  two  distinctly  agrlcul- 
tnrfll  hijrh  prhoolfj,  oih»  tii>lislie(l  by  tlie  Stnto  nnd  oiu»  pstnhllshed  by  the 
College  of  AgrlculUire,  boih  doing  giKKl  work.  They  are  serving  as  most  excel- 
lent models  for  tbe  high  schools  which  d^lrc  to  introduce  agriculture  as  iiart 
of  their  conrse.  Tbe  courses  of  study  that  we  are  following  in  thoae  two  dis- 
tinctly agricultural  high  schools  are  being  Imitated  by  the  regular  high  schools 
so  far  as  they  go  with  tiie  subject.  In  regard  to  teachers,  our  ngrienltural  high 
schools  are  actually  |»reiwrlng  teachers.  Denn  DavenjMut  snys  they  can  not. 
but  they  do.  Of  course,  they  nre  not  usrk-ultural  teachers  of  very  hi>;li  grade, 
but  they  are  taking  bold  of  agricultural  subjects  which  our  people  luslst  uiM>u. 

A.  B.  OoaDLKT,  of  Orepm.  If  we  are  to  have  agricultural  high  seliools  which 
might  serve  as  models  for  other  high  schools,  well  and  good;  but  If  we  are  to 
have  agricultural  high  schools  which  will  be  vocational  schools  I  am  opposed 
to  them.  It  wMMiis  to  nie  that  the  agricnltnml  colleges  are  going  to  have  more 
than  they  can  pos«lhly  do  to  trnh)  tenchers  for  the  high  sch(joIs,  aud  that  it  is 
luuch  uiure  iuiiiortaut  for  tiie  agricultural  colleges  to  get  in  touch  with  llie 
organised  regular  school  work  than  to  attempt  to  foster  a  qiecUil  line  of  worlc 

J.  L.  SMTDca.  We  liave  in  our  State  one  agricultural  school  organised  as 
■uch.  Its  course  of  study  modeled  after  the  Wisconsin  agricuttunil  schools.  It 
Is  vocathnial.  just  as  the  other  se|)orate  agricultural  schools  are.  Now.  we 
hare  also  in  tin-  State  ojio  high  school,  nnd  will  have  six  next  year,  tliat  iias 
organized  au  agncuitural  UepurtmeuL  It  has  employed  au  agricultural  c*ol- 
lege  graduate  who  is  given  about  20  to  26  per  cent  of  the  atadentaf  time  for 
agricultural  worlc  Now,  in  my  Judgment,  there  Is  no  comparison  between  those 
two  schools,  tbe  one  Is  simply  a  training  school,  the  students  In  the  school  are 
young  a?id  iiintifitnrr.  They  are  tliere  sliui»ly  to  get  a  little  training  to  helfi 
therit  t<i  run  their  farms.  The  o1h<'r  1h  a  dignlfled  four -year  course  sind  leads 
to  something  educational  as  well  as  practlcaL  Next  year  we  will  have  six  such 
schools.  I  belteve  that  It  Is  a  mistake  for  this  convention  to  pbioe  Iteelf  upon 
record  as  indorsing  the  establishment  of  separate  agrtcoltnral  achools.  I  should 
teach  agriculture  as  manual  training  has  been  taught  throoi^ont  the  country, 
as  part  of  onr  educational  !«ystpni. 

E.  A.  T?uvAN.  I  desire  tn  second  the  motion.  I  think.  In  the  first  place,  we 
ought  to  nuxlify  our  high-school  system  in  this  direction.  If  It  was  desirable  to 
have  a  very  few  schools  we  might  eatablish  agricultural  high  schools  In  each 
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state,  modeled  on  the  outline  suggested  by  the  speaker,  our  grailimier*  tjiliiig 
tbe  teachers'  positions.  But  I  would  be  une  of  the  first  to  otiose  tlie  e^ttaib- 
lishmeiit  of  a  duplicate  flvatem  of  seoondary  sdioola  In  tlie  United  Statoa.  X 
tlilnk  it  would  be  fooUab  in  every  xeapect  I  think  It  would  be  fooUab  alao  to 
establlsb  a  large  system  of  schools  comparatively  vocational.  We  may  Indeed 
modify  our  exlstlnj;  Hjstcm  of  liiph  schools  hi  this  direction.  We  may  add  to 
tbeui  here  and  there  a  few  distinctively  iiuliistria!  schools  modeled  very  much  on 
lUe  Kauie  plan  as  the  regular  high  schools,  sui)i)urted  in  the  sume  way,  conform- 
ing to  tbe  aame  general  ijsteoi,  and  for  tlie  aame  purpoaea.  It  aeetna  to  me 
that  la  iweclaely  tbe  oonaervatlve  poaltlon  wblcb  tbla  convention  ongtat  to 
Indorse. 

(\  I).  Woods,  of  Mflino.  moved  tbnt  the  motion  of  Preaident  Stoma  be 
amended  by  placing  the  word  "  accept  "  in  place  of  tlie  word  '*  adopt'* 

A.  B.  Stobms.  a  word  ou  the  amendment.  I  uiude  tlie  motion  to  »dui>i  for 
tbe  express  purpose  of  eecorlnK  tbe  indorsement  of  tbla  aaeoclatlon  to  tbe  prin- 
ciples as  enunciated  by  Doctor  True.  I  tblnk  tbe  bugaboo  tbat  Prealdent  Sny^ 
der  aeea  Is  one  of  bis  own  conjuring.  It  never  would  bave  occurred  to  anybody 
listening  to  this  rei)ort.  I  l)elleve,  ini|iartially,  without  any  previous  dreams, 
that  it  uMs  iiift'iuhMl  to  indorse  or  approve  or  to  s<m  iiiv,  If  possible,  the  c-^fnh'ish- 
meul  ui  such  Mchouls  us  he  speaks  of.  It  might  be  so  pervertedt  hut  it  would  be 
a  perrersloD.  Tbe  outline  uf  u  system  of  agricultural  acbools  as  tbiere  given  la 
an  admirable  one.  Scboola  are  being  establlsbed  In  some  of  tbe  Statea.  If  ao^ 
I  would  say  tbey  surely  diould  have  a  good  guide.  Where  could  we  get  a  better 
one  than  tbe  one  suggested  t>y  Doctor  Ti'ue? 

Persoiwilly.  I  feel  that  we  should  1m*  very  conservative  In  any  State  nlM.ut 
establishinv:  si^'cinl  training  or  vocational  s<hools:  but  If  they  are  to  1h*  estab- 
lished in  any  State,  it  seems  to  me  they  should  be  modeled  after  such  a  i»lau  as 

this,  and  I  wisb  tbat  we  might  find  a  practically  unanimous  approval  of  thia 
pbin.  Tblnga  are  In  a  atate  of  transition.  Public  opinion  Is  formlog.  Legla- 
latures  are  likely  to  act  and  sometiniea  act  unwlady  If  there  la  not  a  guide  Ibr 

their  action. 

L.  H.  liAiLEY,  of  New  York,  lam  wondering  whether  the  dl«!ensslon  would  not 
be  clarified  if  we  iiad  a  dehuitiou  of  what  is  meant  by  secondary  education. 
The  dlscuarion  seems  to  assume  that  secondary  education  coven  all  grfldes  of 
educational  work  not  distinctly  collegtata  But  It  does  not.  The  term  **  sec- 
ondary,** as  applied  in  school  organization  has  a  definite  meaning.  Winter- 
cotirse  work,  as  ordinarily  amducte<l,  is  not  stx'ondary  wlucation.  It  is  s|MH-lnl 
eduratlon.  Ho,  the  work  of  these  {mrtlcular  vocational  schools  of  which  l^resl- 
dent  Snyder  and  others  have  been  siieaking  is  not  "secondary"  work.  It  is  a 
apecial  work.  I  feei,  however,  no  matter  how  many  special  or  seiiarate  schools 
of  agriculture  there  may  be,  the  agricultural  coilegea  always  will  do  winter- 
course  work.  There  will  always  be  peraona  wanting  particular  tratnlng  In  tiiia 
branch  <ir  that,  who  wi!l  come  to  a  winter  school.  Some  of  those  who  would 
now  go  to  the  winter  course  in  the  college  will  in  time.  I  hoi>e.  go  t>»  the  nirri- 
cultural  school,  l»ut  there  will  still  remain  a  large  class  of  young  jier.sons  who 
want  to  go  further  than  the  school  can  take  them  or  to  particularize  more 
closely,  these  persona  will  come  to  the  agricultural  college;  tbey  will  not  be 
aatlafled  with  the  equipment  and  facilities  of  tlie  apecial  local  schoola,  no  matter 
how  good  these  schools  may  he.  We  nee<l  to  distinguish  between  secondary 
work.  s|KH'ial  or  separate  worli,  and  the  winter-course  work  in  coilegea;  they 
are  in  different  categories. 

K.  L.  BUTTEBnELO,  of  Massachusetts.  I  hope  that  tbe  motion  of  Doctor  Storms 
win  prevail.  Doctor  True*8  address  la  a  lucid  atatetawnt  of  the  position  tliat  I 
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think  WB  can  alVmrd  to  take  at  tbe  present  tlme^  There  Is  need  jott  now  dt 
some  such  summary,  for  the  question  of  agricultural  education  of  a  aecondacy 
grade  Is  atlll  In  a  chaotic  condition.   It  would  be  wise  If  this  association  could 

agree  upon  some  such  plat  form  as  Doctor  True  has  announced. 

Personally,  I  would  not  like  to  vote  for  ilio  resolution  of  President  Storms  if 
It  seemed  to  Imjily  flint  the  stalemeut  by  Doctor  True  is  a  statement  of  ultimate 
principles,  all  the  details  of  which  are  to  be  carried  out  in  the  future  develop- 
ment of  our  arstem  of  agricultural  education.  But  It  seems  to  me  that  tor  pres- 
ent purposes  Doctor  Tnie*8  platform  Is  admirable.  So  far  as  I  can  Interfitet  the 
movement  that  is  under  way  in  (uir  part  of  tlie  country,  tliere  la  surely  golii}; 
to  he  a  place  for  the  separate  vorntlonnl  school  of  iitrticulnire  of  n  trrndt'  sub 
stantlally  that  of  the  present  higli  school,  though  1  think  that  such  a  school 
will  eventually  talte  inipils  who  are  somewhat  more  naiture  than  tlie  avera^ie 
high-school  pupils.  Our  sgrstem  of  agricultural  education  will  not  be  com- 
Idete  until  we  have  develoiied  a  complete  sjrstem  of  vocationni  airicuUural 
schools  of  a  secondary  f:rnde.  Such  schools  should  b<»  an  or»;nulc  part  of  our 
piiliUc-scliool  ^tem,  ThiH  procem  miiy  take  a  generation;  it  may  take  two 
jreneratlons. 

Furthermore,  I  fifl  (^-ontidciit  that  during  the  next  two  lUnndes  we  ai*«'  going 
to  reorganixe  our  Idea  of  what  constitutes  a  vocational  coiinie.  Some  of  the 
subjects  of  study  as  enumerated  by  Doctor  True  will  be  eliminated.  Social  sub- 
jects, which  at  la-i'scnt  are  not  lpclnd<><l.  will  s.ini(>  time  b(>  suhjeets  of  study  In 
tiu.v.,.  si-ltnois.  Hut  as  an  expression  of  opinion  for  a  firesent  program,  It  seems 
to  rm»  that  Doctor  True's  stMtenient  Is  most  adiiiiralilc. 

J.  A.  MacLean,  ot  Idaho.  1  would  like  to  ask  whether  it  is  not  possible  to 
secure  several  thousand  advance  copies  of  this  reiiort.  The  imiier  Is  so  Im- 
portant and  so  valuable  and  so  timely,  and  the  conditions  It/  many  of  the 
States  make  the  need  of  It  so  great*  that  I  hope  It  will  be  found  possible  to 
secure  the  publication  of  several  thousand  advanc«»  <'opjes  of  this  pjiper. 

A.  C.  TuvK.  T  am  very  much  surprised  and  somewhat  overwhelmed  by  the  way 
in  which  this  [laper  has  been  received.  If  I  had  realized  that  this  matter  was 
coming  up  in  this  form  I  fear  I  should  have  hesitated  to  come  before  the  asso- 
datton  with  my  remarks  In  such  a  form  as  they  hare  been  presented.  If  It  Is 
desired  that  this  matter  should  be  put  in  form  for  imMit  Mtion.  and  publication 
made,  ns  has  been  ffio  rnsfoni.  thron^rb  tin-  OlUce  of  1  AiK-riment  StatlmiS  as  a 
circular,  I  think  that  can  jirobalily  lif  lirou;:lit  al)ont  at  an  early  date, 

I  agree  in  many  particulars  with  u  tUKxi  many  of  the  remarks  that  have 
been  made  by  various  gentlemen  who  commented  upon  the  imiier.  With  Dean 
Bailey,  for  Instance,  I  should  agree  that  In  the  careful  consideration  of  this 
matter  there  should  be  a  definition  of  secondary  Instruction,  and  also  that  the 
agricultural  colleges  will  always  need  to  give  special  instruction.  The  most 
Important  matter  for  the  cousiden<tio!T  of  the  association  relates  to  the  e^'tieral 
character  of  these  Hi>ecial  agricultural  KelH>ols,  which  are  iKlag  establislu-d  in 
a  considerable  number  of  .States.  The  Judgment  of  tbe  association  u|>on  that 
point  would  also  affect  a  wider  Question.  We  are  running  very  rapidly  In  this 
country  toward  the  establishment  of  courses  and  Institutions  for  vocational 
training,  and  for  myself  I  fear  that  there  will  not  he  proper  consideration  given 
to  the  character  of  stich  eonrs<>s  nnd  fnstitntfnns.  It  looks  as  if  we  were  to 
have  upon  a  wide  scale  a  re\  lval  of  the  old  trade  school  ideas  and  the  insistence 
in  many  quarters  «ai  the  cstablishnient  <»f  institutions  with  narrowly  vocational 
courses.  I  do  not  believe  that  is  a  wise  thing,  and  eqiecially  am  I  opposed  to 
that  kind  of  Institution  for  agricultural  education.  The  properly  trained  fanner 
should  be  much  more  than  a  mere  manual  worker.  He  ahonld  be  a  bioad- 
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mliMted  cltlceo»  a  lionie  maker,  and  iboald  be  fitted  for  life  la  tbe  coontrr  1b  a 
broad  way. 

I  ttiercfore  tbtnk  tbat  In  our  present  state  of  progrera  and  trend  of  niove> 

mf»nt  it  Is  a  v<Ty  imixirlaut  thluK  for  (his  asfsoolntion  to  roiiFiflor  iho  matter 
of  tiiCHtf  schools  in  a  broad  way.  and  if  it  does  rniythiug  1  sboiild  lnqte,  ecrtaiuiy, 
tliat  it  would  iudor^  the  idea  tiiat  sucii  iustitutions  should  be  broadljr  oi^d- 
iied  rather  than  that  they  ehonld  be  narrowly  TOcationaL 

The  motion  to  at-cept  rather  than  adopt  the  views  set  forth  In  the  paiier  wa*i 

lOBt. 

The  original  motion  that  tbe  vlewa  expreased  In  the  paper  be  adopted  waa 
carried. 

On  motion  of  C  D.  Woods,  of  Maine,  tho  secretary  was  instructed  to  sond  a 
teloprain  to  President  M,  A.  Scovell  and  (o  W.  ().  'rhouipS4iii,  chairman  of  the 
executive  committee,  expressing  the  regret  of  tlie  association  at  their  absrace. 

RBCOUVElVDATIONa  OF  BXBCUTIVB  OOUMRTIB. 

On  motion  of  K.  Davpnjiort.  tlie  chair  was  instructed  io  api>olnt  n  coniniltt<>e 
to  consider  the  recommendations  contained  In  the  report  of  the  executlre 
comniittw. 

The  chair  apix>inted  on  tbia  committee  K.  Davenport,  of  Illinois;  A.  B.  8tonns» 
of  Iowa ;  and  E.  A.  Bryan,  of  Washington.   (See  report,  p.  4S.) 
On  motion,  a  receaa  was  taken  until  8  o*c1ock  p.  m. 

£v£NiNO  Session,  Weonesdav,  August  18, 1909. 

The  association  was  called  to  order  at  8  p.  m.  by  Vice-Ppe«!dent  Kerr. 

RRPOBT  op  OOMMITTEE  Oir  OaAOUATR  STimT. 

The  report  of  this  committee  was  presented  by  Howard  Edwards,  of  Rhode 
laland,  In  the  abaence  of  tbe  chairman,  H.  P.  Anniby.  of  Pennaylmnla,  ae 
fbllowa: 

Tho  rosipnation  fron>  the  connnlttee  of  Dean  L.  11.  nnlJey  nnd  the  rotlreineut 
of  President  R  ii.  Jesse  brought  about  a  change  of  one-tbird  of  the  uiembt'rsbip 
of  the  committee,  nud  left  It  without  a  chnlrmnn.  Tbe  vacancy  canard  by  Deen 
Bailey's  reslim  itiun  was  ftlltwl  l)y  the  appolnfnn  i  t,  by  the  prfsiiiiMit  nf  rUr  n>sn 
elation,  of  i'rcHident  Howard  Edwards,  of  IttMHle  Island.  After  some  unavoid- 
able delays.  Dean  Eugene  Davenport,  of  Illinois,  waa  ^oaen  by  the  committee 
to  nil  tlie  vacancy  eansed  by  Pre?«idont  Jesse's  retirement,  ;iTid  H  !•  Arnishy 
was  eliK-'tiHl  cliairnmu  of  the  committee.  The  committee  presents  at  tltis  time 
a  report  of  proinremi. 

The  first  offlcl.il  action  of  tlie  ooninilftee  was  tiie  iTumimnTts  election  of  Dr. 
A.  G.  True  as  dean  of  the  summer  school,  and,  with  the  consent  of  tbe  Secretaiy 
of  Agriculture.  Doctor  True  has  accepted  the  potftioa.  Hie  conmilttee  feds 
that  It  Is  \  ery  fortunate  in  heum  ahle  t»»  continue  tlu»  administration  which  ha?? 
made  previous  sessions  of  the  school  so  successful,  and  takes  this  opportunity  to 
express  Its  obligations  to  T)octor  True  for  bis  wtlHngness  to  undertake  tlie 
ardiious  duties  of  the  deanshiji.  and  to  the  lioiiorable  Secretary  of  Agrlculttirp 
for  the  interest  which  he  has  rnctin  manifested  in  uuthoriaiug  Doctor  True  to 
serve  the  sssoclstlon  In  this  rapacity. 

After  fill!  corrcsiiiiiidt  nc'  lM"t\\eeii  members  of  the  c«)mniittc«\  JnclTiriiT'::  the 
dean,  and  with  the  authorities  uf  the  Iowa  State  College,  the  invitation  of  tbat 
Imriitntlon  to  hold  tbe  gmdnate  school  of  1910  at  Ames,  Iowa,  was  unanimously 
acceiifed,  and  on  .Time  TO.  V.wv.J.  the  connnlttee,  together  with  Dean  True,  iwt 
at  Columbus.  Ohio,  fur  conference  with  President  A.  B.  Storms  and  I>ean  C.  F. 
Curtiss,  of  the  Iowa  State  Ootlege,  regarding  plans  ft»r  tlie  sessloa.  A  general 
ovtltne  of  tbe  coum  waa  presented  by  Dean  True  and  approved  by  the  eon- 
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inlttee,  soblect  to  sach  modlflontlonfl  of  «1etallR  as  may  prove  neceaaary*  The 

folIowinK  Is  an  oiitlino  of  tlio  itroiM»M*d  course: 

The  progranime  of  the  gruduute  »cho(il  of  1010  will  include  coiirBes  In  plant 
pbyafofofEy  aod  patboloiey.  afcronomy.  hortfcultiire.  anfroat  buabandry,  dalrytnir, 
ninil  0Tif:ineerlng»  and  rur;il  ci  oiiomlrH.  There  will  als(»  be  i»iil)!{c  openhis  exer- 
cises and  a  iiiimber  of  uiectiuKH  for  the  diHcuHtdoii  of  geuenil  topicB  in  ugrlcul- 
tnral  pedagoKy,  atn^lcnltiiral  extenalon  work,  country-life  problema,  conaervatloo 
of  natural  resources,  mid  similar  topics. 

Anntkunceuieate  regarding  local  arrangements  will  be  made  later  by  the  regis- 
trar npputnted  by  the  Iowa  State  College; 

The  etnnmiltt»e  desires  also  to  ask  the  attention  of  the  eonvontlon  to  the  im- 
portant matter  of  the  fixiancial  8U|HK>rt  of  tbe  graduate  school.  It  scarcely  seems 
neceaanry  to  preaent  any  arjnimenta  refmrdini?  tbe  linportance  of  jcradnate  work. 
The  nboTininenally  rapid  whb  ti'  i:  of  flio  field  of  educational  effort  in  aRricnl- 
ture,  as  well  as  the  rapid  growth  of  the  demand  for  acientlUc  investigation,  has 
at  once  emphnafaed  tbe  Importanee  of  tborou^h  tralntnr  of  the  In veati  gator  and 
teacher  Mini  letided  to  diminish  the  n  l  irh(»  stipjily  of  (|n;iHnt'(l  men.  No  more 
Important  problem  faces  tbe  iustltuliuoM  represented  in  this  association  than 
that  of  foaterlng  advanced  atudy  In  ainrtculture  and  related  atibjecta  on  tbe 
])  t  rt  <<r  those  who  presumably  are  to  become'tbe  leaders  of  ajprlcnlCural  progress 
In  the  next  generation. 

An  is  well  known  to  tbe  members  of  tbe  aaaorlation.  the  snp|K>rt  of  tbe 
prndtinte  s<hi>i.I  Is  derlvetl  from  tiiree  sonnies:  First,  the  spn-l.il  euntrilmtidns 
made  by  institutions  represented  lu  the  assoi'iation;  second,  the  registration 
feea  of  students:  and.  third,  tbe  contribution  by  tbe  holding  Inatltntlon.  In 
fii-etiriliince  with  tli«'  action  of  th(^  nssocl:iiif>n  the  eonnnlttee.  under  date  of 
May  12.  1000.  called  uix>u  each  college  and  each  Indeiiendent  ex|)erlnient  sta- 
tion represented  In  tbe  aaaoclatlon  for  tbe  regular  contrlbntlon  of  for  the 
year  ending  .7une  30,  l!M)n.  T'p  to  the  date  of  this  meeting  tlie  treasurer  of 
the  asscK'iation  reports  the  imymeul  of  tills  contrlhution  )>y  '22  Institutions. 
It  Is  the  earnest  hope  of  tbe  committee  that  tboae  institutions  which  have  not 
already  contribute<l  to  this  undertaklujc  will  forward  their  contributions  to  the 
treasurer  at  an  early  date.  A  similar  coutrihutiou  will  he  called  for  iater  for 
the  year  1000-10. 

It  should  be  clearly  uuderstoixl  that  this  contribution  is  entirely  separate 
from  and  In  addition  to  the  regular  dues  of  the  ass«K'latlon.  Th<'  contributions 
made  under  this  action  constitute  a  spec'lal  fund  In  the  treasury,  which  Is  used 
only  for  tbe  payment  of  the  oxjKmses  of  the  graduate  summer  scho«>l.  On  the 
I»nsls  of  the  expenses  of  the  past  two  schools,  it  may  be  conservatively  esti- 
uuittHl  tluU  the  amounts  available  from  the  i-ontrihutlons  of  tlie  colleges  and 
stations  and  from  stn«lent8'  f«H»s  will  fall  short  of  the  total  exi)ense  of  the  school 
l)y  approximately  Sj»l..'»(KK  which  delielt  must  be  borne  by  the  holding;  Institution. 
While  thus  far  no  ditheulty  has  bo«Mi  experlenc(»<l  on  this  si'ore  In  locating  tlie 
school,  such  n  c»»ntrlbutlon  Is,  nevertlieleas.  n  luuvy  tax  upon  a  single  Institu- 
tion for  tlu'  benefit  of  all.  It  would  seem  that  if  the  Institutions  concerned 
are  not  willin;:  to  increase*  ttie  amount  of  contribution  now  autlJorls!e<l.  tliey 
should,  at  lt»ast.  If  the  school  Is  t<»  remain  an  midertaklug  of  the  association, 
feel  under  oltliu'iit! 'T)'^  <  «>ntrlhnte  the  c^mjpnnitlvely  small  amount  asked  for, 
except,  of  course,  iu  the  few  cases  where  legal  difficulties  .scH'm  to  interiKise. 

H.  P.  Abmshv. 

Howard  F^nvARos, 

M.  H.  lUrCKlIAM, 

W.  ().  Thompson. 

BaOWN  AVRKS. 

Committee, 

Tbs  BnfBB  PsBPABAnoN  or  Hnr  fob  Collbos  and  Btahon  Wobk. 

L.  H.  BBttey,  of  New  Tork,  presented  the  following  paper  en  tbfs  subject: 

The  colleges  of  agrlonltore  are  at  last  establlabed  and  are  well  accepted  in 

the  i)ubllc  mind.  It  Is  no  lotmer  necessjiry  to  aiiolo^ize  ff>r  fheni  or  even  to 
defend  tliem.  Therefore  we  are  fi^ee  to  devote  our  attcJitlon  to  the  Internal 
constructive  evolution  of  them. 

\V»'  an-  now  iM  j^lnnlntc  to  l»e  (•onsi  l<insly  concerned  In  the  development  of  a 
thoroughly  ginnl  and  sound  rural  civilization.   The  colleges  of  agriculture  will 
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be  the  most  Important  flffencfes  In  this  erolotfon.   Therefore  these  colleses 

carry  immense  responslbjlitips. 

The  colleges  of  agriculture  must  train  farmers.*^  Tbey  must  also  train  the 
trainers  of  farmers.  Thts  double  work  most  be  clearly  recojiaiized  and  the  In- 
struction nmst  be  developwl  t«>  meet  it.  It  is  not  to  be  ex|)ectei!  tli;it  when  the 
college  meets  the  neetls  of  its  coustUueucy.  however  well  It  meets  them.  It  therd)^ 
meets  the  uee<ls  of  those  who  would  be  trained  to  be  teachers  and  Investigators. 
The  college  that  nuikes  no  jidequ.itc  illstim  tlon  between  these  two  lines  of  serv- 
ice ought  not  to  undertake  to  train  men  for  the  best  leadership  work,  or  to 
expect  that  even  the  best  men  from  the  graduating  classes  will  be  fitted  for  It. 

If  the  college  of  »gi  i(  iiltnre  represents  rural  civilizntion,  then  It  follows  that 
Its  work  must  be  of  divers  kinds  and  that  it  will  attract  men  and  send  out 
men  of  many  divergent  tyiies  of  ndnd.  As  the  college  of  ugriculfuiv  Is  a  state 
institution,  being  endowed  by  all  the  juDide,  it  owes  itself  to  nil  runil-min<lptl 
residents  of  the  commonwealth.  It  must  do  good  research  work,  for  ou  this 
rests  the  v«lue  of  its  effort:  it  must  tench  those  who  come  to  It,  If  they  huve 
proi)er  qunliflcations ;  it  must  extend  itself  to  all  the  iH»oitleln  the  common  wraith, 
for  in  the  end  all  the  peoi)le  will  matriculate,  even  tliongh  they  remain  at  home 
on  the  farms.  In  all  these  tLre<*  lines,  also — in  research,  in  r<^ular  c«>IU»ge 
teaching,  in  extension  effort — men  and  women  must  be  trained  for  forlhf-oming 
IKtsttions;  some  of  the  colleges  of  agriculture  must  undertake  to  train  them. 
Agriculture  is  becoming  a  broad  and  eouuuandiug  subjc*ct;  the  colleges  of 
agriculture  must  (ontlnue  to  meet  tbe  situation,  and  they  nmst  bave  well* 
trained  men  and  big  men. 

Perhaps  I  have  often  enough  expressed  my  ccmvictions  in  respei't  to  the  sub- 
jects connoted  in  tliin  iutroductl(»n,  btil  I  am  not  averse  to  making  one  last  ex- 
euBslon  Into  them.  I  shall  make  a  leisurely  excursion,  for  I  want  to  get  Ibc 
view.    I  shall  go  a  good  ways  aroinul.  but  I  shall  get  htmie  In  the  end. 

I  shall  ask  j'ou  to  look  at  (1)  the  ne<'i>.ssity  of  developing  a  spirit  of  s<  lent!flc 
inquiry:  (2)  the  necessity  f>f  letting  one's  work  in*opagnfe  itself;  (.'{)  the  neces- 
sity of  developing  an  incentive  of  self-help  in  one's  constituency;  and  (4)  the 
necessity  of  Inaiatlng  on  a  certain  kind  of  prepuratloD  In  college. 

I.  illK    NKW   LEADtU   MUST   liAVi:   TUli   .SCIENTIFIC  SPIHIT. 

The  college  that  trains  him  fnocnlatcs  the  spirit  into  a  nmv  T  speak  of 
spirit  before  I  speak  of  the  curriculuui.  iHtaiise  it  Is  the  more  iuiiMirtant.  The 
teacber  or  the  investigator  sent  out  by  the  college  of  agriculture  is  to  discorer 
and  know  the  truth,  and  <1m'm  to  foiiih!  Iiis  statements  on  It.  It  is  i>ermis««lble 
that  his  statements  Ik?  clever  and  enlt  rtuaung  In  their  method,  but  they  will  be 
founded  on  fact  and  on  reasonable  deductlona  frcnn  fact  If  they  are  worthy  of 
him. 

These  sentences  may  seem  to  be  mere  trite  statements:  and  therefore  I 
shall  enlarge  on  them,  for  I  am  ciaivinced  that  If  the  colleges  of  agriculture  do 
the  wfirk  tliey  are  called  to  do  wc  s]\n]\  develop  a  new  order  of  rural  government 
and  a  new  purpose  In  rural  civilijjation.  What  i  am  now  ulH>ut  to  say  is  not 
frame<1  so  much  for  those  who  have  arrived  at  responsible  positions  in  the 
instit titions  as  to  inaki*  suggestions  to  sncli  young  i)ersons  as  <'onteiriiilate  en- 
gaging in  connii y  iili'  work.  No  |)erson  is  |»re)Nired  tor  college  and  station  work 
who  does  not  jmiss^  ss  the  sclentifle  spirit. 

It  Is  very  ditrn  ult  for  siny  of  ns'  to  divest  ourselves  of  tradition  and  of  the 
notions  thait  liave  come  willi  us  from  birili  or  froni  childhood.  Most  of  us  have 
positive  opinions  on  a  great  many  subjects  on  which  we  have  no  real  knowl- 
edge whatever.   I  often  say  to  my  students  that  they  come  to  college  with  a 


« In  this  paper  (as  elsewhere  In  niy  wrltlnfcs)  when  I  speak  of  coHeges  of 

agricidture  I  have  in  mind  the  agrictdttiral  side  of  the  work  of  the  land  sjr.mt 
colleges,  or  of  any  institulious  of  similar  puriK)rt  (as  those  In  Canada),  and 
irrespective  of  whether  they  are  connected  with  universities  or  stand  by  them- 
selves. Of  course  I  do  not  na-an  to  say  thai  the  work  of  flit  !and-grant  oolh-j-e 
should  all  be  agriculture,  for,  by  law,  these  iustitutions  must  include  the 
mechanic  arts  and  other  brnnctaes  of  learning  related  to  our  fundamental 

Iiidiistiics.    I  have  no  kind    if  tl.'slre  to  inMi,ndfy  the  agrlcultnr  i  1  vm  rk  over 
the  mechanical  aud  eoginccriug  work  that  they  are  under  equal  obligation  to 
perforin ;  I  speak  of  the  agrkrultural  side  because  It  la  my  subject  and  because 
I  have  given  no  attention  to  the  other  side. 
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whole  body  of  notions  and  opinions,  and  the  probability  Is  tbat  eveiy  one  of 
tbem  Is  wrong.  The  larger  part  of  the  maximft  and  **  wise  srwb  "  by  which  we 
guide  our  lives  nrv  jn  hably  either  untrue,  only  partially  true,  or  are  mislead* 
ing  and  unsafe  as  guides. 

We  are  living  In  a  time  when  it  Is  considered  to  be  right  for  a  man  to  Inquire, 
to  see  for  himself,  .iiui  to  draw  his  own  ( onchitfions,  for  there  are  many  thlugs 
to  find  outt  and  tlie  human  mind  is  iuquisitlve. 

We  are  living  In  the  epoch  of  evidence.  News  gathering  and  Kos8i|>in);  aside, 
we  do  not  dc\Hmd  on  hearsay,  nor  ou  oiilnlon.  Init  o\\  th**  fact  ami  the  reasons. 
We  want  proof.  We  are  asking  w^bat  truth  is.  and  then  we  aie  not  assuming 
that  it  la  ula  or  that,  but  are  demanding  the  Ihct  rather  than  a  statement  of  the 
authwity  of  any  man. 

We  are  living  in  a  time  when  we  are  not  afraid  of  our  own  cuuttlusiuus.  Men 
have  been  under  bondage  to  other  men  from  the  first.  They  have  been  under 
bonda^'t'  to  the  Icing  or  rnler.  to  tho  jirirst,  to  Iho  capitalist.  tt>  tlie  (Militician, 
and  to  current  public  opinion.  (Gradually  we  are  imssiug  out  uf  our  bunds  and 
are  becoming  free.  We  now  enjoy  physical  freedom,  but  relatively  few  persons 
in  tisc  w<trl(l  art'  really  free  to  liiiuk  as  they  will  or  fo  draw  their  t)wn  eon- 
dusious.  While  they  may  not  know  it,  very  few  iiersuus  really  want  to  luiow 
the  truth.  Very  fetr.  relative  to  the  whole  number,  have  open  minds. 

Oiir  coiichisions  FhouUl  follow  natiirally  ;is  a  rt  snlf  of  a  Hue  of  w-irk,  and  It 
matters  not  whether  anybody  is  pleasetl  with  them  or  uot  An  honest  man  can 
withhold  nothing  In  the  search  for  trutb.  nor  color  bis  opinions  for  any  person 
or  for  any  benefit  (o  himself,  or  dotrac  t  aiiytliin^  om  *  ;i|  on  new  e\  i.leni  e  or  a 
new  consideration  of  the  subject.  When  ho  arrives  at  a  cunciusiou.  he  stjeaks; 
and  when  he  speaks,  he  atsnds. 

We  are  living  in  a  time  of  intetrrity  <if  tlion;.'lit.  l\y  tliis  I  mean  that  we  fol- 
low our  thought  out  to  its  lugical  eud,  and  tlnit  we  do  not  lu  any  way  modiijr 
or  shade  our  opinions  in  order  to  meet  anylxxly's  preconceived  notions  or  to  fit 
t»ur  ideas  into  the  frame  of  thought  of  our  time.  It  is  the  obligation  <if  the 
Investigator  to  know  uo  other  criterion  than  truth.  If  fame  attracts  him  to 
modify  his  opinions,  he  Is  not  a  sdentlflc  man.  If  he  modifies  or  understates 
or  overstates  his  scientifu'  cMncInsIons  hecanse  lie  Is  afrjiid  of  thenii  or  beeaiise 
he  desires  to  win  favor  anywhere  or  with  auyt>ody,  then  tie  does  not  have  a 
really  scientific  mind  and  does  not  have  Integrity  of  thought,  and  he  Is  not 
honest.  He  does  not  go  where  the  trutli  loads  him.  Darwin  wrote  well  toward 
the  end  of  his  life.  *"  I  am  sure  that  I  have  never  turned  one  inch  out  of  my 
course  to  gain  fame.** 

That  Is,  we  are  hetriniiln):  to  think  as  indhldnals.  and  not  as  masses.  T  do 
not  mean  by  this  that  men  are  to  work  wholly  as  individuals,  for  it  is  only  by 
community  of  e*rort  that  we  can  expect  to  accnmpltsb  the  best  results  for  each 
otlier  and  for  the  world.  l?y  removing  e-\trnu»H)ns  interests,  the  siireail  of  the 
scientific  spirit  should  euable  uien  aud  women  to  work  together  without  con- 
flict, and  It  should  develop  n  fine  Idealism.  T  know  that  the  Mentlflc  man  Is 
often  liard  and  lai  ks  resiliency.  l>nt  there  Is  no  neeessliy  th;if  it  slmnld  he  so. 

Now,  if  this  si>irit  were  to  guide  ail  men  it  would  revolutionize  all  our  busi- 
ness; for  a  large  part  of  the  business  of  the  world  Is  essetitlally  morally  on- 
honest,  even  thon^'h  it  may  conforni  lts*'lf  pei"fe:  tly  to  tlie  statutory  law.  It 
would  also  revolutlouijse  our  i^olities,  for  it  would  take  out  of  ix>litical  operation 
the  element  of  ex!>edlency  and  compromise  which  now  dominate*  It.  And  It 
would  shatter  nin  li    f  the  theology  that  we  now  think  we  believe. 

There  Is  just  as  much  need  that  we  deveio])  |x>litlcs  aud  government  ou  a 
acientlfle  method  as  that  we  develop  chemist  ry.  or  botany,  or  physiology  on  tlwt 
method.  It  is  first  i\ec  essary  actually  to  study  the  conditions  and  to  determine 
what  are  the  real  facts:  then  on  these  facts  to  establish  a  constructive  pro- 
cedure and  to  let  the  whole  question  of  flavor  and  of  patronage  be  forgotten. 
Government  by  luitronaKe  and  l)y  influence  Is  n  {ihase  of  nn  undevelniuMl  and 
unhoneet  society.  Only  as  we  fouud  goverument  on  evidence  and  develop  it  In 
the  scientific  spirit  can  we  expect  to  have  rea  I  ly  goo<l  government,  or  to  make  ^ 
the  best  progress  in  civilization. 

There  is  a  iieculiar  disagreement  of  method  iu  the  work  of  many  men  as  be- 
tween their  week-day  attitude  toward  the  world  and  their  Sunday  attitude.  T 
He<»  this  in  i)er8ons  who  are  giving  their  lives  to  scientific  in\ estlu'atioij  'I  I n. 
may  be  good  scientists  in  their  laboratories.  In  the  seise  that  they  search  for 
fact  and  are  exceedingly  cautious  not  to  express  even  an  opinion  that  Is  not 
founded  on  evidence,  and  yet  when  tliey  are  out  of  their  laboratories  they 
aocei>t  the  most  impossible  reactionary  dogmas  aud  theories  which  have  uo 
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foundation,  so  fnr  as  wc  can  dlsctnvr,  in  either  fact  or  reaiion.  T  aTways  dis- 
trust tho  s(>i<'tK*(>  of  sucb  ni^:  or  at  all  events,  a  preKumption  la  rnisod  in  mj 
mliHl  iis  to  \vhi'th<»r  m  man  who  (Ick'H  not  havo  completo  Itite^rrity  of  thon^t  m 
one  Kuhj(H;t  in  likely  alao  to  Uavi>  it  on  unutiier.  i  rtxttgiiize,  of  course,  ttaait 
ill  science  and  elaewlierc  we  mufit  accept  much  on  falrh;  bat  tbe  ttfOk  ikould 
We  reasonable. 

Tlie  fcscientiflc  man  never  sets  out  to  prove  anything.  He  starts  out  to  fiad 
what  la  true.  He  dlveeta  bimaelf  of  all  preconceived  notions  as  to  what  the 
result  Is  to  h<*.  Ho  merely  wants  to  know  what  Is  th<»  fact,  and  if  tli*^  fuf't 
that  he  Uis<*overH  to-day  <  on(  radiits  ih<'  fact  that  hf>  discovered  y*'stor«l:i3-.  or 
even  cootrndicta  his  own  pnblic  stat«-ni<>Mt  of  yesterday,  be  la  the  first  man  to 
acknowloff'To  and  to  pnblisli  tiso  cotif  riHlictinn :  and  ho  finds  as  mnrli  s;i t isfaetion 
in  the  disi-overy  as  if  he  had  not  iiiiidc  nn  imporfet.t  oon<  lii«iou  the  ilay  before. 
I  knew  an  experimenter  who  was  very  much  disapiK)int<><l  that  hie  expeHraenta 
did  nf>t  j»rove  his  theory,  jind  he  t lici-ffoic  dlsrnnbnl  his  cxiKTiments.  I  kiM'w 
another  who  refiiseil  to  undertake  certain  exi^erinients  liecause  he  was  Afraid 
Ijiat  tbey  wonUI  disprovo  the  Bible.  It  is  really  a  rare  quality  in  a  man  that 
he  is  able  In  witlibold  his  conoliisioi?s  until  he  has  a!l  tho  ovldonre.  I  am  afraid 
that  most  of  us  ilraw  our  conclusions  and  afterwards  begin  to  prove  theju. 
That  ift,  we  prejudse,  or  are  controlled  by  prejudice. 

T!h'H(^  rcniarlcs'  ouKld  to  have  ap])Iieati(»n  to  everyone  of  us  whether  we  are 
investigators  or  not,  and  whether  or  not  we  are  following  a  busiueHs  that 
foand«>d  on  aclentlfic  fact.  Onr  type  of  mind  determlnea  onr  attitnde  towiifd 
the  world  in  wlilch  we  live.  Thero  are  very  few  of  ns,  I  am  afraid,  who  have 
a  |>erfec-tly  rational  and  natural  uutluitk  on  the  world  of  nature.  We  are  hi- 
cllned  ratber  to  look  on  tbe  forcea  of  nature  as  In  antagonlam  with  cm  rather 
than  to  i>ut  ourso!\  »>s  diroctly  \nU>  line  with  nature  and  try  to  work  with  her 
rather  than  ai»iinst  her.  It  is  interesting  to  catch  this  note  through  all  the 
blntoiT  of  mankind  and  fn  onr  Iftemtnre.  The  thunder,  the  Ilg^htntnc^  the 
Rtonn.  tile  vM  fl.  and  much  else,  have  been  thought  of  as  forces  which  are  by 
nature  op]io.scii  to  us  and  with  which  we  must  ueceasarily  contend.  This  Mea, 
whether  conaclonsly  or  nnconaclonaly.  baa  entered  Into  onr  cnftomary  attitude 
of  life  and  Is  ex()resscd  tn  onr  iKiotrj*,  our  dogmas,  and  in  onr  r  ro*  .is  I  should 
like  to  do  something,  if  I  can,  to  enable  mankind  to  overcome  the  traditional 
and  theological  fear  of  nature. 

Our  irndifloiial  idoa  of  (lod  sis  n  rnl»n'  wlin  sits  on  a  distant  throne  and 
manages  the  universe  is  another  expretssion  of  our  ungympathy  with  nature, 
because  we  pnt  Ood  above,  boyond,  and  outside  of  nature.  Hie  modem  ontloak 
Is  to  recogn!/*'  (Uu]  in  naturo. 

The  beginning  of  all  real  rural  development  Is  a  mtional  outlook  ou  the  part 
of  tboae  who  live  hi  the  open  country.  Oonntry  iieople  must  Interpret  nature 
from  eau.so  Xo  elTect  nitlur  than  by  trndirinn.  notion,  or  prejudice.  Tlio  o.l 
leges  of  agriculture  and  i*\)H'riment  statiutis  are  doing  Juat  this  for  country 
in '(.pie.  lioyond  nil  "  praetlenl "  appllenthm  of  the  work  of  tfaeae  tnatltntlona  la 
llic  new  :iiid  oji.'n  inindi'it  iifiitudr  tluit  iIi  •>  di'vcio]*  on  all  problems  undor  dis- 
cussion. They  hani.sh  all  guessing,  all  uiuun  farming,  and  all  think  ao.  Tbe 
fnrmer  is  now  willing  to  learn  and  tn  <».ist  old  notions  aside;  and  fo^  this  rm- 

Btm  the  world      1  ondng  a  nrw  world  tu  him  and  he  Is  bojjiindn^'  to  nndor- 

Ktaud  hia  situation.  As  rapidly  us  he  understauds  bis  situation  be  will 
master  It. 

If,  now,  I  h;\yo  <'stiniate<l  my  iiri-miscs  pntpcrly.  it  follows  that  tho  attitude 
of  the  young  leader  toward  his  work  is  Just  as  important  as  the  work  Itaelf ; 
and  for  this  attitude  bis  Inatnictors  are  In  laiw^  degree  resi>ons1ble.  We  are 
not  training  advocates,  to  foimd  a  case  on  part  of  the  cvldonco;  we  are  not 
training  debaters  or  argumentairians,  to  found  a  position  ou  an  aasuuiptioo  ;  we 
are  not  training  imfltlclans.  to  found  an  action  on  the  chance  of  tacorlng  ofllce. 
W(  siiunid  !><■  ;i  |.iaiu  people,  Saying  what  we  have  reason  to  know  and  apoik- 
iug  without  guile. 

The  iq>lrlt  of  Bcience,  eon  Joined  with  ^plrltaal  fbrcea,  will  eventuaUy  dTtllM 
the  world. 

IT.  WE  flHOViA  BB  WlUJltO  TO  LET  Ont  WOSK  PROPAaATB  IT8BLT. 

Every  good  leader  is  enthusiastic.  It  is  a  quality  of  leadership  that  Its  own 
Interest  In  the  work  la  coTitaglons. 

Hut  there  Is  great  danger  that  enthusiasm  has  a  narrow  view  and  does  not 
see  all  the  sides  and  imrta  of  a  question.  This  danger  is  likely  to  be  IntenaMed 
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by  narrow  fpedftl  cours-rs  iMirsiifnl  when  tlio  person  Is  young.  The  gren!  vnlrip 
of  what  we  call  a  bix>ad  loiuKlutiou  lion  iu  its  iuUuence  in  enabling  a  student 
to  lee  the  relation  of  one  subject  to  another  rather  than  to  tmmeree  him  Into 
die  8ubjt'<  t.  1  shotild  prefer  thnt  tlip  fiit('ndluf;  teacher  or  exi)eriiiiontor  !n 
agriculture  have  a  ginul  arts  and  mUence  cHjurse  iu  at  least  his  first  two  years 
than  that  be  be  put  Into  amrtcnltnral  **  mibjecta  In  order  that  he  maj  not  loaa 
Interest  in  them.  If  ho  Is  fn  dnni^er  of  losing  his  interest  In  n;;rlcutttire  in  theae 
years  ot  preparation,  society  cau  well  afford  to  stand  the  loss. 

But  what  I  Intend  mont  to  say  la  that  we  may  well  rrat  content  that  onr 
work  win  propnfraft'  it -fit"  If  the  work  Is  woll  done  jind  enthusinsticnliy  pre- 
sented. We  do  not  need  to  invoke  extraneous  aids  to  bolster  or  boost  the  work. 
The  teacher  or  tnveatlgator  la  under  no  necessity  to  become  a  parttaan  for  hia 
department  In  order  to  make  It  "go."  He  does  not  need  to  buttonhole  nnyi)ody. 
The  person  who  develops  a  buttonhole  type  of  uilnd  is  not  likely  to  have  a  very 
highly  developed  science  aenae. 

Education  and  investigation  in  agrirultnro  hnve  cunie  to  l»e  a  i  uMtc  fnnetlon. 
They  comprise  the  office  of  lustitutious  and  departiuents  maiuiaiued  by  gov- 
emnent,  state  or  national,  or  both.  Of  all  mm.  thoae  who  represent  Inresttga* 
tion  by  frovernnient  should  not  l»e  pnrtisan  \  I  am  iiersunded  thnf  we  nre 
developing  a  dangerous  attitude  iu  the  pushing  of  such  work.  All  government 
Inquiry  in  the  Interest  of  ainicolture  is  sHentiHc  Inquiry  In  Its  last  analysts. 
The  iHTSons  who  represent  it  should  take  the  attitude  of  scientific  men,  and 
should  not  feel  called  on,  in  order  to  entabllph  themselves  in  a  region  or  a  sub- 
ject, to  proselyte,  or  to  act  as  if  they  were  agents  of  commercial  establfshmenta 
engaged  in  drnnnninK  u\\  husiuesH. 

The  growth  of  their  work  must  rent  on  the  excellence  of  it,  and  on  their  en- 
thusiasm and  enterprise  in  performing  it. 

ni.  THK  ATTITL'UK  TOWABD  CONaTlTUENCT. 

The  good  agricultural  worker  munt  hnve  }w)mething  of  the  missionary  In 
him.  He  must  know  enough  of  the  fnrm  conditions  to  have  the  fnrm  jiolut  of 
view,  and  possess  enough  human  interest  to  make  him  desin*  to  help  ever>body. 
Yet  he  must  underKfnnd  that  his  best  work  with  hl8  ntntp  or  national  con- 
Btltucncy  is  tluit  which  InnplrcH  his  constituency  to  hcl|)  itself.  Hia  mission  is 
not  to  carr>-  people,  but  to  enable  them  to  walk  alone. 

A  society  of  ginseng  growern  re<'ently  made  a  purse  to  call  In  n  plant  patholo- 
gist to  mnke  Investigations  of  ginseng  diseases.  This  illustrates  a  very  im- 
lH)rtuut  prlucii»le.  The  college  of  agriculture  or  the  exjierlnient  station  of 
the  State  can  not  find  the  funds  to  meet  all  the  dlfflenitU  s  in  tlie  State,  and 
the  fieople  should  be  willing  to  contribute  money  for  the  solution  i<f  tin-  problems 
of  their  special  business  or  region.  It  is  no  doubt  the  part  of  the  institution 
or  of  farmers'  institutes  or  other  agencies  to  set  l>a(  kward  nelffbtiorhooda  Into 
action.  ?)nt  it  does  not  follow  tliat  the  Instltutlou  should  forever  cnrr>'  the  uefgh- 
borhmNl  or  industry.  As  a  neighl>orlnioii  iiecomes  prosf)erous  it  shoulil  be  glad 
to  h44p  those  who  are  leaa  fortunate. 

If  a  sf ()ck-er'>vvine  commnnltr  Is  |»ein>lexefl  by  a  feeiTIng  pritlilem  or  n  pcnr- 
growing  conunnnity  is  injuretl  by  pear  blight,  let  the  pe<»ple  unite  and  call  the 
best  advice.  If  investigations  are  ncedcfi  that  the  eolleffe  or  exiierlment  sta- 
tion can  not  imdertuke,  let  the  peopto  roile<'t  a  purse  of.  say,  $000  a  yenr  for 
two  or  three  years  antt  liave  tlie  institution  setul  a  S|>ecial  i>ostgraduate  or 
advanced  student  into  the  region  to  work  the  problem  out  under  the  luunedlate 
direction  of  the  ((tllfee  antliorltfe*.-.  This  would  give  the  IfM'alfty  the  benefit 
of  the  mi)8t  exjiert  lieli>  at  the  niiniinum  cost,  nnd  It  might  be  helping  a  needy 
and  worthy  student  at  tin*  sann'  time.  In  this  wny  the  locality  cotjld  have  the 
distinction  and  satlsfai  tion  of  maintaining  what  would  lie  laai  tioilly  n  scholar- 
ship or  fellowship,  and  tlic  people  would  become  active  oM»jHTat«n  s  \u  the  public 
work  of  the  State.  In  very  many  cases  this  method  wonld  be  far  better  than 
the  common  f»rufl('e  of  running  to  the  legislature  with  ever>'  difflcnity.  and  it 
would  ellminaTc  the  necessity  of  de|>endlng  for  lH'ttern»ent  work  on  the  p<>ll- 
tfclaB  atid  offlcGholdcr.    It  would  stnmgly  develop  the  ability  of  self-government. 

It  would  alfsu  seem  thnt  the  r'^«»|wnislhfllty  of  larnlng  the  worth  <>f  their 
g<K»ds  should  rest  on  tlie  linns  who  make  the  tro«His  rather  than  on  the  college 
or  the  expalinent  station.  An  experiment  station  Is  under  no  obligation  to 
test  seeds  or  new  plants  or  n  new  spray  inK-tnro  just  becauae  Some  flflD*  iot 
the  sake  of  profit,  has  put  ihc  uiuteriulH  on  the  market 
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It  dooB  not  follow  because  a  county  fnir,  a  farmers'  rliib.  or  shipping  as»^ 
ciatiOD  asks  the  eoUeRe  of  agriculture  or  ex|ieriiuciit  station  to  s»enil  exhibit! 
or  a  lecturer  or  an  Invest Icator  that  the  instltntfon  Is  under  obllpatloo  to  do 
so.  It  may  be  quite  as  iuiiiortant  that  the  local  orpanizntioii  **  prove  up."  Hbow 
that  it  deserves  the  help,  that  it  will  take  pains  to  cooi>erate  and  to  execute  tttr 
work.  T  hn\*e  known  many  cases  in  which  the  i»eople  in  the  locality  sit  Mty 
by  or  I<M»k  on  in  curiosity  while  investipators  work  hard  to  throw  liubt  m  t 
local  problem,  and  I  have  gone  back  into  the  community  years  after  to  find 
the  samp  dffflcnltles  and  to  hear  the  same  questions  as  to  cause  and  remedy. 
This  is  not  fjifr.  i 

&ly  argument  Is  that  those  who  are  in  training  for  collefrc  and  station  worik 
abould  be  Interested  to  understand  how  their  special  work  will  react  tm  the 
social  structure  of  the  community  and  what  psychological  effect  it  will  bavpfo 
the  people.  The  worker  must  always  and  always  have  before  him  the  id® 
fhat  he  Is  making  it  imssible  for  his  i>eople  to  think  out  their  own  profofetMiBd 
to  Iielp  themselves.  It  is  easy  for  him  t<>  ;ulvise  them  to  go  to  tlw  I«'siJ*Iflt<irvor 
to  Washington,  but  he  must  be  careful  that  he  does  not  weaken  them  tl^^j. 

The  rural  communfty  Is  Inert,  chiefly  for  two  reasons:  It  does  not  litw 
knouitMlyc:  it  duos  not  Jmve  social  cohesion.    'I'lic  cdiiiiiuinity  couu's  u>  ' 
dominated  by  personal  or  parasitic  interests.    Rural  government  is  probably  u 
much  dominated  by  graft  and  boss  rule,  in  proi>ortion  to  population  and  opptN*- 
tunitlcs,  as  is  city  government. 

Rural  couunuuities  nectl  to  have  their  local  fact  incorporated  into  their  socUl 
structure.  As  agriculture  rests  on  scientific  fact,  so  is  it  fundamentally  Impnr 
till  It  ])(»\v  this  fMct  is  worked  into  the  web  and  woof  of  the  community  life.  The 
bcieutist,  speaking  broadly,  and  not  the  |K>litician,  is  the  person  who  is  ffoiiS 
to  make  the  greatest  contribution  to  local  rural  seff-govemment. 

IV.  TH£  cuaaicuLUM. 

I  come  at  last  to  the  subject  that  you  all  li.ivc  had  in  mind  from  the  I'o^in 
ning.  the  course  of  study.    I  am  getting  in  sight  of  home.    You  all  know  tlK 
place  so  well  that  I  need  only  to  say  a  few  formalities  at  parting. 

I  think  that  the  iioini  of  vii>\v  is  the  first  constderatioii — ^the  cnrrlcolimi  k 
one  of  the  means  of  working  It  out,  ' 

In  looking  over  a  number  of  catalogues  of  universities  I  was  struck  by  , 
few  i>er8on8  with  less  than  a  doctor's  degree  who  are  teaching  <  liciuisfry  ;in.  j 
physics,  and  with  the  great  number  not  having  such  degree  who  arc  teaching 
agriculture  in  tlie  same  Institutions.    Many  of  tbe  teachers  in  agriculture  Mi  | 
home  economics  liave  no  degrees.    This  docs  not  prove  that  the  persons  in  one  , 
case  are  inferior  to  tliose  in  the  other,    it  is  rather  an  Indication  of  the  tack 
of  opportunities  tliat  have  been  at  the  dis])08a1  of  the  agricultural  men  fortiie  | 
pursuit  of  good  iM)stgraduate  work  in  their  special  subjects.    It  is  probatbif 
that  by  subsequent  study  and  experience  these  ofHci»r8,  even  if  lacking  advanced 
degrees,  are  now  as  well  preimred  as  other  persons  for  their  work.    The  oe* 
generation  will  fln«l  l>etter  oi»i)ortunitIe8  for  preparation,  and  the  attainnients  <»f 
the  ofllcers  of  agricultural  colleges  and  experiment  atatlons  will  Had  ^ 
academic  recognition  that  they  deserve. 

In  discussing  the  curriculum  we  must  renieiiihor  that  the  first  duty  <>f  the 
college  of  agriculture  Is  to  train  men  by  means  of  agriculture  to  be  competent 
and  useful  citizens  of  the  world  and  to  meet  the  rural  needs  of  its  conii»* 
wealth.    A  college  may  serve  its  State  over  so  efficiently  and  yet  not  be  pre-  , 
I>aretl  to  train  men  antl  women  for  the  higher  {wsitions  as  teachers  and  leade»  J 
There  must  be  special  provision  for  the  training  of  high-class  speclalllfr  | 
riwause  a  man  h:»s  graduated  from  a  college  of  afrrieultnre  It  does  DOt  follw  \ 
that  he  is  fitted  for  a  iM>siiiou  In  a  college  of  agriculture.  ' 

My  c<mtentl(ai  is  that  we  liave  now  come  to  the  time  \vhei\  we  must  ilM^  i 
more  closely  scrntlnize  flic  men  who  are  to  officer  our  colleges  of  agriculture  | 
and  our  exi)erinjoiit  stations.   We  luive  now  skimmed  the  surface  In  agrlcultuffl  , 
Investigation,  taking  off  the  apparent  and  the  easy  subjecta    The  constltueiKf  , 
is  rapidly  rising  In  Intelligent  appreciation  of  what  we  do.    We  must  now  P> 
deeper,  attack  ti>e  es.s«»ntial  underlying  problems,  teach  more  fundamwittUj.  ! 
The  ( i)!!(»ee  of  agriculture  can  now  set  Its  standiirds  and  let  the  people  ^iPW 
meet  thoin.    This  must  come  about  through  officers  who  aie  my  carcAw 
trained  for  their  duties.  ' 

I  will  stale  a  few  specific  considerations  that  1  think  i^ould  govern  to  : 
tndnlng  of  persons  tor  college  and  station  work.  I  have  Id  mhid  the  wofk  v  ^ 
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home  economics,  as  well  as  in  aBTlculture  proper.  Of  coarse,  such  reKulatioiis 
can  not  apply  equally  to  all  iKjrsons  or  In  all  subjects.  Persons  may  appear 
who  will  Ik*  above  and  beyond  all  regulations,  so  marked  by  nature  for  partic- 
ular kinds  of  work  that  the  routine  preparation  may  not  be  essential  for  tlu'in : 
but  rules  are  never  made  for  the  exceptions,  and,  moreover,  these  exceptlous 
will  be  so  very  rare  that  we  do  not  uee<l  to  consider  them  in  a  im\)er  like  this. 

(1)  We  must  allow  our  men  to  mature  and  ripen  to  gome  extent  before 
plaeinK  them  In  full  chnrKe  of  very  rosiwnslble  work,  and  esiMiclally  before 
sending  them  far  away  from  home.  The  demand  for  men  is  so  great  that  it 
is  dlfllcult  to  do  this,  but  there  is  need  that  we  make  the  effort. 

(2)  We  nitist  npureclate  tbe  value  of  tlie  tliiio  element  In  the  training  of 
persons  for  colloj^c  and  station  work.  Th«  io  may  be  short  courses  and  sliort 
cuts  for  other  students,  but  there  should  be  no  short  cuts  for  tliost'  who  would 
tit  tlH'iuselves  for  teachers  ami  oxiH>riin<Miters  in  the  colleges  and  stations. 

(3)  The  person  who  would  lit  himself  for  such  work  should  have  the  equiva- 
lent of  a  good  high  s<  h(M>i  training,  and  he  should  be  a  r^mlar  graduate  of  a 
four-years*  c(Mir?5o  founded  on  such  preparation. 

(4)  He  should  thou  hav<»  a  thorough  ixjst-graduate  training.  He  ought 
In  the  future  to  have  at  l»':ist  nu  eameil  master's  degrw,  and  the  time  ought 
soon  to  conie  when  he  should  luno  an  cnrned  doctor's  degree.  I  know  that 
we  can  not  yet  Insist  on  all  thi.s  hut  1  think  tliat  we  should  begin  to  set  these  pre- 
requisites for  all  heads  of  departments.  It  has  not  been  possible  to  accomplish 
this  up  to  this  time,  botii  because  of  the  rai>l(!  demanil  for  men  and  the  lack 
of  oppDrtuaities  to  secure  these  degrees  in  a;:iicultural  subjects. 

(5)  In  order  that  a  post-graduate  degn  o  may  mean  soiuotliinj:.  it  is  Im- 
portant not  only  that  the  post-graduate  work  Itself  is  goo«l.  hut  that  only  those 
persons  be  allowi'd  to  candidacy  who  give  evidence  of  beiufj;  intelligently  able 
to  pursue  tbe  work  with  satisfaction.  It  does  not  follow  that  because  a  stu- 
dent has  sectiretl  his  bachelor's  degree  he  may  therefore  (hmand  as  a  right  that 
he  ]>ursuo  graduate  work  In  any  subject;  the  officer  in  ciiarge  of  that  subject 
■bould  have  the  right  to  refuse  an  applicant  who  Is  clearly  too  weak  to  make 
a  good  teacher  or  investigator  in  the  subje^'t.  Tn  practice  the  wtmk  men  are  not 
usual! \  wee<le<l  out  in  the  final  eJ^amination  for  the  degree.  Persons  who  would 
pursuo  i>ost  graduate  work  mei«ly  because  tbey  can  find  nothing  else  to  do 
should  he  I  liminatod. 

(0)  This  iin'aus  (if  a  man  secures  h'w  doctorate)  that  he  can  not  be  thron|^ 
with  his  training  short  of  2.>  years,  assuming  that  he  enters  college  at  16  years^ 
which  Is  the  earliest  age.  But  even  tlu>  twenty-third  year  is  too  ymmg  for  on© 
to  have  completed  a  doctorate,  if  (he  auidldate  is  so  unfortunate  as  to  have 
entered  college  at  16  years.  It  would  be  better  for  him  to  drop  out  a  year  or 
t%vo  nfff'T-  graduation  and  engage  in  nieh  work  as  will  give  him  eTi>erlenoe. In 
life.  In  tact,  it  is  usually  advisable  for  the  general  student  to  enter  on  his 
post-graduate  work  with  more  experience  than  a  college  course  alone  can 
give  him. 

This  deliberate  preparation  would  do  mucli  to  give  us  the  mature  men  ttiat 
we  so  much  need.  Such  men  are  specially  neetled  in  agrtculturei.  because 
peo|>le  follow  their  advice  In  tbe  making  of  a  livinc.  A  per<?on  who  nrrnro- 
pllshes  anyitiing  in  the  world  will  make  errors,  but  some  kluds  of  errors  are 
more  si^rious  tbau  others.  It  would  not  matter  very  much  If  one  made  a  bad 
blunder  in  the  study  of  sun  spots,  btit  to  i^ive  wrong  scientific  advice  on  the 
raising  of  wheat  or  the  growing  of  applt's  or  the  rearing  of  live  sto<.k  is  a  grave 
reBponslblllty. 

Before  n  jhtsom  i---  ;!]i'>\v(<i  a  iKjst-grailuate  degree  in  agriculture  I  think  be 
should  iinw  »o\(  i«h1  ai  least  tlie  following  preparation: 
(a)  A  usjible  knowledge  of  at  least  French  or  fJernmn. 

(ft)  Enough  of  iihyslcs,  <'hemistry.  ph\ si(»lo;ry.  hiol(tgy,  geology,  meteorolog.v. 
to  enable  him  to  imderstand  the  betiring  of  his  work,  and  to  guard  hiu  from 
fundamental  error. 

(e)  A  n  ribie  interest  and  understanding  in  tbe  social  and  ectmomlc  phases 

of  country  life. 

id)  Sufflclent  actual  contact  with  flarm  work  and  farm  life  to  make  him 

competent  to  evthnate  the  fanner's  position  jiml  fn  fii(!'^'o  the  rnrnl  mind. 

(c)  And  he  should  have  completed  a  piece  of  ijersonal  investigation  of  a 
character  that  calls  for  the  exercise  of  mnch  more  talent  ttian. merely  fiie 
ability  to  be  Induatrlons  and  to  compile. 

(BaU.228] 


Digitized  by  Google 


32 


There  ts  now  opportrni'ty  to  !»ocTirp  tho  nwf>ssnrr  prepftrfltion  in  (hp  cbcmis- 
tiy  and  the  physiology  iiiid  the  [lUthuioKy  that  underlie  our  work;  l>ut  in  the 
applications  of  tbeae  tiilnga  to  tlfe  there  are  not  yet  adequate  facilities  for  the 
tnilniiitr  of  men  and  women  for  college  and  station  work  nor  I  fear,  siifH*  w*nt 
npi>recMation  of  the  imi>ortnnce  of  it.  This  is  marked  in  such  siubjects  as 
antmal  breedinur*  dairying,  hortlcnltare,  poultry  hmbandry,  farm  meehaDfai^ 
rural  archltocturo,  rural  eilucatlon,  rural  fH'onnmy.  and.  nbove  all.  in  \rhnt  w 
call  home  econninicH.  I  gave  the  b^t  of  my  life  to  one  of  these  applicutioost 
bQt  I  did  not  see  the  whole  problem  then.  My  eatbnate  la  now  a  badcwmid 
look ;  but  I  rejoice  to  aee  the  good  yonng  men  and  women  coining  on. 

I  havp  lunr  truversod  my  fiold.  just  for  the  pleasure  of  seeing  how  it  lt«^. 
I  have  |K>hitcd  out  some  of  the  most  ai)i)areut  things.  It  is  a  beautiful  field 
that  we  travel  In,  this  broad  field  that  I  like  to  call  **  the  open  coontry.**  la 
It  arf^  all  !h»'  |)OHHlbilit1os  of  ninn's  dosire;  it  Is  ours  to  de\«^Iop  and  e^rnb?i«TT 
them.  We  will  make  it  the  equal  of  any  other  field  of  man's  efl'ort.  We  do  not 
need  to  be  in  ha  ate.  We  need  more  than  all  to  be  prepared  for  our  work,  tfaat 
wo  may  s<n'  r<>ircctly,  think  straight,  work  tocftlior  as  brotlior!=:,  nnd  Iwivo  in 
miud  tiie  best  good  of  all  men.  We  ahall  all  contribute  our  tKJst  i)erfomiance, 
each  In  his  siiectal  way.  but  we  shall  do  It  with  all  the  field  before  our  eyes 
and  with  a  proiHT  nnderstatuHiiir  of  otir  part  in  thr*  wimlr  enterprise. 

I  have  made  this  jouruey  unexpectedly,  but  I  have  had  good  company,  and  I 
thank  you  all  for  going  with  me. 

The  asaoclatton  adjourned  until  10  o*clock  a.  m.,  Angnat  19. 

Morning  Sdssion,  Thursday,  August  lU,  li)09. 
Vice-President  Kerr  called  the  association  to  order  at  10  o'clock  a.  m* 

CONShRVATlOX  OF  OLU  NaTLUAL  Rl^liiOtTBCES. 

L.  G.  Carpenter,  of  Colorado^  read  the  folhiwing  paper  on  this  subject : 

UecHitly  nnich  attention  has  lieen  given  to  our  natural  restiurces,  to  the  ini 
miueut  tUmger  of  tlieir  exhaustion,  and  ilu>  fearful  calamitieH  that  woiihI 
happen  to  onr  descendants,  mostly  in  the  remote  future.  I  would  not  Icupcn  the 
attention  that  has  he**!!  iiiven.  for  it  has  exerclHeil  n  ti-^t  fni  ptir|K>se  and  has  be<4i 
of  great  beuetit  in  causing  the  arrest  of  attentiou  and  a  sober  thought  to  be 
gtveu  to  a  study  of  the  tendencies  of  production  and  of  cousumption.  At  the 
same  time  I  nm  not  impressed  with  all  of  tiie  somber  colors  of  the  pntntlng. 
One  la  struck  with  the  supreme  confidence  of  the  prophets  in  their  coiui)iete 
knowledce  of  present  resources,  the  boldness  with  which  they  dismiss  conslder- 
atii'ii  of  :niy  isisslltle  developments  of  which  they  do  not  know,  and  tlu  ir  evi- 
dent belief  that  the  cumiug  generation  will  be  a  lielpletw  and  resourceiciss  lot, 
not  capable  of  solving  any  problems  which  we  of  this  ireneratlon  can  not  see 
It  is  not  so  long  ago  as  to  be  forgotten  when  a  celebrate*!  nt'i mnn  tlrtorinln.sl 
to  his  satisfuctioa  that  because  the  human  race  increased  in  gei>metricul  pro- 
portion while  the  production  of  human  food  Increased  In  srttbnietlcal  ratia 
that  thorefoi-e  (he  time  wotiIiI  so«in  como  when  the  rare  wmiM  snffer  fn>ni 
starvatiou.  and  that  therefore  it  was  the  duty  of  the  intelligent  aud  tlie  public 
spirited  to  prevent  this  catastrophe.  TO  this  day  the  descendants  have  cno- 
tl!me<l  inere:is;i'.  :irhl  iie\ei'  hefei^e  lias  tl»ere  been  ni  'ic  :i!iHTiil;i nt  food  supply 
than  to-day.  The  prophets  in  such  cases  have  been  satistied  with  the  suffietencgr 
of  their  own  knowledge,  bare  tacitly  assumed  that  dlaoorerlM  have  ceased,  and 
that  the  .  Mmiitioii  of  in-rn  ti  .^  and  of  knowledge  remains  as  It  is  t»4bj  SBd  is 
measured  by  their  uwu  information. 

Their  mistake  has  been  in  omitting  consideration  of  the  one  most  tmportaat 
resource  This  is  the  present  and  ariing  huninn  w  ill  and  enteri  i  Ni',  the  power 
to  Hurmuuut  obstacles,  to  cbauge  conditions,  to  discover  and  adapt  new  meoiMt^ 
a  tenacious,  intelligent,  resourceful  will.  Progress  Is  always  eomtn^  to  the 
end  of  its  road,  and  then  a  sadden  tnrn.  dne  to  an  additional  di^  overy  or  n  new 
resource,  shows  the  road  continuiug  in  another  direction  and  again  without  end 
until  another  olistncle  will  be  reached  and  paseed  In  the  sanne  manner.  But 
e\eii  in  the  cjise  of  any  given  rcsontce.  i(  is  u'^'ain  assumed  that  we  know  i"  '>f 
the  ejiisting  suiiplies,  uu  assumption  that  it  is  safe  to  say  is  geueraliy  untrue. 
Et^  within  a  year  in  the  case  of  some  of  the  natural  supplies  wtalcb  were 
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thnnq:ht  to  bf  nonr  oxflnotlon  additional  swppHos  have  alrondy  boon  discovered 
ami  the  estlmutu  of  the  time  of  extinction  is  eorresiioudinKly  furtluT  removed 
and  we  are  cotnflorted  with  tbe  assurance  tliAt  we  bavo  a  longer  ixtIihI  of 
activity.  Wo  arc  mnklne  adiifirMtlon  of  now  proccss<*s«  and  rtfscovciifj^.  Not 
many  years  ago  there  miKht  have  btvu  tlie  fear  of  UarlcneNM  in  tlie  huuie,  for  cat- 
tle con  Id  not  furnish  tallow  for  the  growing  neeil — the  whale  was  disappearing. 
Then  with  the  atTfti'tntion  of  coal  oil  came  ihr  nlarni  conreniln>;  tlie  exh  n^fion 
of  the  oil  sui)i)l.v.  Thou  arises  the  adaptation  of  the  electric  current,  and  this 
again  Is  beln^  utilized  so  as  to  fnrnlah  many  times  the  same  light  for  the 
same  energy  that  it  could  a  few  years  Klnrc.  It  is  only  an  illustration  from  a 
common  matter  of  information  that  the  human  mind  under  the  stimulus  of 
neoenlty  or  self-lntereat  finds  new  methods  unsuspected  l><  for(>.  Thesv>  steps 
are  not  soon  by  the  common  mind  imtll  they  are  put  in  application  .  init  there 
is  no  reason  to  suppose  that  this  process  Is  ended.  It  is  largely  an  ectaiomlc 
question.  When  the  need  is  sufflcient  and  liundreds  and  thousands  of  minds  are 
working  on  the  problem,  then  it  is  only  a  llmite<l  time  before  some  solution  Is 
found.  We  are  already  seeing  the  Increasing  substitution  of  cement  for  wood. 
It  Is  already  a  commercial  pmslbillty  to  produce  cement  at  such  cost  that  for 
many  purpofses  It  is  cheaper. 

Hence,  while  we  may  syrajiathize  most  heartily  with  the  objects  of  con- 
aerradon  and  especially  with  the  attempt  to  restrain  speculative  uses,  I  do  not 
think  It  follnws  that  there  is  any  nc  e-^-sity  of  a  needless  i  ••nic.  On  th  •  niin'i- 
baud,  there  has  never  been  a  time  when  there  is  eo  much  reai>un  for  oiitiiui»tic 
faith  In  the  future  or  In  the  meeting  of  tbe  problems  as  they  arise.  A  failure 
In  such  faith  is  generally  dtte  to  a  lack  of  knowledge  or  of  fnndnniental  faith 
In  a  benetlcent  providence  and  a  resultant  feeling  that  the  Individual  must 
vhonMer  tbe  responsibility  of  thinking  far  tbe  race. 

f 'nn  it  hr  that  sonif  of  tho  pessimistic  feeling  that  the  country  Is  extravagant 
In  tlie  ns^  of  its  rei^inrces,  is  going  to  the  dogs  generally,  is  an  evidence  of  the 
same  tendency  of  men  of  middle  age  or  past  to  believe  that  times  do  not  com- 
|>are  with  those  of  their  youth  in  care,  thrift,  good  qualities,  virtue:  n  univ  i  sal 
tendency  and  one  which  the  Italian  historian  Ferrero,  in  a  striking  chui»ter, 
tms  assigned  as  the  principal  cause  for  the  bad  reputation  which  has  come 
down  to  us  of  the  Romans  and  tholr  extravaL-nnff^r 

Many  who  have  discussed  the  subject  assume  an  attitude  that  most  can  not 
accept,  and  that  Is  that  saving  Is  In  itself  an  object,  and  therefore  that  to  pre- 
vent or  restrlet  use  or  put  dlfTirnltles  in  the  way  \^•:tll  the  objtx't  of  preventing  use 
is  in  itself  commendable.  Such  a  view  is  not  infrequrat,  and  especially  amoux 
custodians,  who  ocnne  to  look  upon  tbelr  positions  of  trust  as  ends  Instead  of 
means:  so  that  it  is  not  Infrequent  to  Hud  lihrnrians.  for  example,  who  feel  that 
their  duty  is  to  pr^erve  books  and  to  he  Jealous  of  their  use. 

On  the  contrary,  tbe  highest  use  Is  use,  and  tbe  best  conservation  Is  that 
which  contril  iites  to  the  Increase  of  otrr  comfort,  hapi>iiies^,  or  olHcIency. 
This,  however,  should  not  sanction  waste,  but  waste  is  always  relative.  Preser- 
vatloB  may  be  as  unnecessary  as  waste,  and  wanton  preservation  Is  worthy  of 
condemnation  as  much  as  wanton  wast«-  ("Mnser\ation  should  not  mean  nonusp, 
but  the  highest  use.  It  should  be  utillzutiou  rather  than  preservation,  and  the 
only  Justification  which  I  can  see  In  conservation,  as  often  described,  is  that 
It  may  promote  utilization.  It  should  result  fn  the  lessening  of  waste.  This, 
It  should  be  remembered,  is  uu  economic  question.  There  is  always  a  balance 
of  the  opposing,  conserving  claims.  One  may  be  tbe  conservation  of  the  ma- 
terial, but,  on  the  other  hand,  is  the  conserv.ition  of  time  or  effort  or  energy, 
and  this  may  be  far  more  important  than  the  material.  This  almost  always 
comes  back  to  the  human  element.  Much  Is  bound  to  be  wasted  and  can  not 
be  otherwise.  There  Is  nn  increase  in  prevenilon  of  waste  and  the  limit  of 
waste  Is  bouud  to  vary  at  differeut  times.  At  the  polut  when  the  prevention 
of  the  waste  of  material  may  mean  a  waste  of  energy  then  Is  the  t>o1nt  when 
it  becomes  ecoiKnn  '  I'iss  to  attomiit  to  prevent  furtljer  waste,  or  else  it  fiuccs 
new  processes  and  methods.  We  can  not  lose  sight  of  the  fact  that  it  pays  to 
waste  and  always  wilt,  though  what  this  may  be  varies  with  the  conditions 
and  almost  varies  from  day  to  day. 

In  the  consideration  of  resources  attention  has  been  given  almost  entirely  to 
two  or  three,  and  the  fearfn)  pictures  made  of  these  hnve  been  applied  to  other 
resources  as  well.  There  is,  liowever,  a  distinction  Itetween  the  classes  of  these 
resources.  Some,  as  coal,  are  consumed  by  the  using,  and  when  once  used  are 
gone,  and  tharefore  these  would  need  more  car^l  attention  because  their  uae 
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may  aoean  the  eod  of  that  particular  resource,  and  we  may  l>c  liampcred  unleM 
Mnns  of  meettnir  the  deflcfency  are  dlacoverad. 

Snrh  tnatorlnls  as  Iron  or  f:o\(].  on  tbo  contrary,  nre  not  oonsTTni4'<l  in  tbo  nsinr. 
except  to  a  aniall  extent*  and  may  be  used  over  and  over  again  almost  IndelS- 
nltwly.  Ofbor  natvnil  resourcM,  mich  «8  the  growth  flrom  soil,  are  repUKsed  to 
a  moderate  time. 

The  economic  condition  would  lead  iu  the  case  of  coal  to  new  gut>stitutas  or  to 
ftie  dewlonDMnt  of  other  aoareea  of  power.  In  the  case  of  gold  or  iron  or  otbcr 

motnls.  It  might  lead  to  tho  dlfwovery  of  means  of  using  present  notrIo«'tfHl  rp- 
aourcea,  eitlier  by  the  discovery  of  new  methods  or  by  the  increase  in  value  whldi 
would  Justify  the  appllcatloci  of  methods  which  are  now  economically  impracti- 
cal at  th<'  prcsont  jtrkes.  In  the  case  of  crops  like  forests.  If  snbstitntiou  do« 
not  take  place  Just  ao  aooa  aa  there  Is  a  commercia  1  beuetlt.  or  iu  otiier  wonU 
when  the  price  Jnstlilm  the  gnrnth  of  the  crop,  then  it  will  he  taken  np  %j 
hundrtnls  of  thousands  of  petiplo  as  a  definite,  marketable  crop. 

Hence,  while  this  dlacoaBlou  has  caused  much  anxiety  and  should  give  serious 
thought  to  the  persistence  of  onr  rmonrcea.  it  is  not  neceeeary  to  be  alarmed. 

Beyond  these  rcsoiirc-cs  coninutnly  intMitioncil  we  have  others  of  far  n)or>-  itu 
portance  which  have  greater  value  In  the  national  wealth,  which  we  haveacarcelj 
as  yet  touched,  and  which  the  work  of  this  association  tends  to  render  more 
useful.  Such  are  all  the  multifarious  uses  of  the  soil,  the  prowth  of  the  national 
wealth  from  this  source.  At  no  time  have  we  underetood  so  well  how  to  retain 
the  fertility  and  to  maintain  it  in  a  high  stage  of  production.  We  can  find  much 
to  complain  of,  but  still  more  for  hope. 

Another  resource  which  has  been  almost  untouched  Is  water  In  agrlculturp. 
I  do  not  mean  water  power,  for  that  is  relatively  small.  Our  arid  States  haw 
shown  the  value  of  water  for  irrigation,  luit  only  second  to  this  is  the  c*irre*ii»ond 
ent  value  of  water  in  n  humid  country  where  the  rainfall  is  not  distributed  ho 
to  be  of  the  most  value  agriculturally.  It  can  be  use<l  in  New  England  as  well 
as  the  Valley  of  the  Willamette  and  the  Snake,  and  the  returns  in  cent  ml  New 
York  and  Massju  hnsotts  might  double  the  agricultural  returns  for  large  un>at, 
Irrespective  of  otlier  considerations.  This,  a^ain,  is  a  question  of  whether  it 
would  i>ay. 

And  still  the  most  imiiortnnt  of  our  potential  resources  which  I  will  only  men- 
tion, and  yet  is  proiior  at  this  association,  is  the  youth  of  our  own  |XH>ple.  What- 
ever he  our  fesoiiret's.  whether  they  bo  as  great  as  thoae  of  Africa  or  of  Asia, 
they  nre  of  little  valin'  without  an  intelligent,  energetic,  and  resourceful  i>eople 
Wltli  them  new  resoinves  will  be  discovered  if  necessary,  their  lack  supplied. 
The  cultiratlon  of  this  resource  la  one  of  the  ohjecta  of  our  body,  and  more  loh 
portant  th nn  ;M'y  ftHier  single  one. 

In  closing  ihis  imperfect  presentalion  of  one  i)hase  of  this  subjivt,  and  while 
some  sides  have  not  been  mentioned,  yet  aa  a  whole  and  in  detail  1  can  not 
shn re  In  the  serious  view  so  many  of  onr  current  writer-  tMl:e  of  our  immedintf 
future.  There  are  changes  to  lake  pluee,  but  we  are  wise  lu  our  own  conceit 
to  think  that  we  kno%v  tiie  ironnds  of  our  own  world  or  our  own  limlCatkMwi 
The  buffolo  has  gone,  but  in  its  i>ia( c  have  come  ninny  times  as  ninny  ftutle 
and  thousands  of  homc».  Other  ^upplioM  may  end,  but  others  will  bo  found. 
At  any  rate  I  feel  that  while  a  careful  outlook  should  be  kept,  as  a  nation  and 
ns  i\  body  we  may  accept  the  advice  given  to  the  yonng  man  hero  in  one  of 
Longfellow's  romances: 

*'  Look  not  moomfnlly  Into  the  past.  It  comes  not  baek  again. 

*•  W^lsely  Improve  the  present.    It  is  thine. 

"Go  forth  to  meet  the  future  without  fear  and  with  a  manly  h(»rt.*' 

RBPOIT  op  COMUITTEB  OR  EXTBNaiON  WOBK. 

The  report  of  thia  committee  waa  presented  by  K.  L.  Butterfleld,  of  MaaMcho- 
aetti,  aa  followa: 

I.  SECTION  ON  EXThNBlOU  WOEK. 

Your  rf>nimittee  re|>eat8  Its  reeominendntlon  nf  m  year  ago,  that  there  should 
be  organized  In  this  association  a  section  on  extension  work.  It  Is  believed  that 
■nch  a  section  would  accomplish  the  following  reanlta : 

fl)  It  would  at  once  elevate  the  extension  work  of  the  land  grant  rolletres  to 
the  place  where  It  belongs — a  line  of  endeavor  coordinate  with  that  of  research 
Huwagh  tile  experiment  station  and  that  of  teaching  through  the  eoUege  ooursea. 
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(2)  It  would  immediately  miKRest  to  all  the  laud-graut  colleges  tlie  supreme 
doBirability  of  orie^nnizing  extension  work  in  a  way  comniensarate  with  Its 
dignity  and  with  the  need  for  the  worlc. 

(3)  It  would  bring  into  the  ranks  of  this  aseoelation  the  active  managers  of 
extension  work,  who  have  already  formed  an  organization  of  their  own.  We 
need  thene  men  for  the  ftood  of  ttie  colleges,  for  ext«i8ioil  work  can  not  safely 
be  seiiaratetl  from  the  other  work  of  our  institutions. 

Objections  have  been  raised  tu  the  formation  of  such  a  section.  Some  of 
these  ai-e  diwussed  briefly: 

(1)  Even  if  (l«'sirnble.  the  thiio  Is  not  ripe  for  it. 

It  seems  to  the  cuunuitttH*  that  \v«'  jiir  fully  ready  for  the  organization  of  sucli 
a  Ko<  tion,  simply  because  the  time  Is  rhre  for  a  <  onipIetie  recognition  of  this  field 
of  work  and  for  its  thorough  organiZHfi'  n  That  this  af»i^'««  i:if i»»n  is  the  proper 
body  to  take  fOKiiixnace  of  these  facts  ;iml  to  give  the  iuiiuitive  to  the  move- 
■Dent  admits  of  no  debate,  in  our  Judgment. 

(2)  It  wotiJd  aeparate  importaiit  diacnaalons  ttaon  the  main  program  of  the 
association. 

Your  committee  beliem  that  extension  subjects  are  not  likely  to  be  dlscuMHiHl 
adeqnntoly  In  the  main  program  of  this  association.  It  has  many  other 
things  to  discuss.  Especially  In  the  initial  stages  of  extension  work  it  Is 
Important  that  details  be  thrnriied  over  and  over  again  by  tli<>  workers  theui- 
eelves  in  order  that  fundamentnl  prlnrlplen  nmy  bo  \vork<Ml  out  from  the 
chaff  and  eventually  displace  mere  empiricism.  We  see  no  more  reawm  why 
A  aectlon  on  extension  work  will  reeolt  disastrously  to  our  xoaln  program 
tban  Is  the  '-i*^'"  with  other  sections.  It  Is  not  tlie  fmn  tioii  of  yonr  of>nimitt(»e 
to  outline  meihods  <»f  procedure  for  tlie  annual  meeting  of  this  IxKly,  but  we 
inentnre  to  anggest  that  aectloiis  derigned  respecttvely  for  the  ^perlment  ata< 
tion,  for  Ttif  tollege,  ami  for  oxttmslon  work  niny  well  disf-nsH  the  details  of 
all  pr«)bleujH  which  arise  in  the  work  and  administration  of  those  imrlicular 
idiaaee  of  our  Inatitntionel  work,  and  that  the  main  program  may  wtil  be 
n'S^'rvixl  for  the  discussion  of  the  larfror  InipHmticms  of  nnr  fiold  of  thought 
and  activity;  in  other  words,  for  the  study  of  agricultural  education  iu  its 
larger  aapectit  and  for  the  cooaideration  of  the  problem  of  coordinating  these 
lines  of  work,  and  of  relating  them  to  the  general  movement  for  educational 
pirogreM. 

(8)  It  would  raise  the  question  of  ellglbUity  to  membership  In  the  asaocla- 

tlon  of  managers  of  extension  work. 

The  easiest  solution  of  this  difficulty  is  to  make  these  men  deiiuitely  eligible 
to  the  aaaoeiadon. 

II.  HATIONAL  APl'ltOFJtlATlOlf  rOB  KXTlEItaiOIf  WORK.- 

Vonr  connnltfeo  also  renews  Its  recommendation  of  a  year  ajro,  in  fa\or  of  a 
national  appropriation  for  extension  work,  made  under  such  conditions  that 
state  aid  shall  be  absolutely  requisite  In  order  to  secure  any  substantial  amount 
rrniii  th(>  federal  Ircasnry.  L.itor  in  this  re|K>rt  your  committee  will  outline 
more  fully  Us  reason  for  this  recommeudatlou. 

ui.  nAVKinQ  ninLaoL 

The  committee  also  renews  its  recommendation  of  a  year  ago  for  the  grant* 
Ing  bgr  Oongresa  of  the  franking  privilege  to  bona  fide  extension  publications. 

IV.  rXTTfTSIOW  nEPA«TM«fT  ffV  EACH  COIXfME, 

Your  committee  has  recommended  for  three  successive  years,  and  now  re|>eat8 
the  reconnnendation.  that  there  he  orgnnlised  In  each  land-grsnt  college  a  thor- 
oughly eciulpi»ed  plan  for  oxtctisi-  w  The  collom-s  are  uradtially  falling 
into  line  with  tlito  plau,  but  the  movement  is  making  slow  progress. 

We  are  more  than  ever  Impressed  with  the  necessity  of  developing  the 
thorough  orKnnlzatlon  of  the  work  and  with  tln>  ci-ylng  need  for  the  work 
itself.  Nearly  everj-  land-grant  college  is  doing  work  of  this  character,  but  in 
most  cases  It  Is  unon^anized,  chaotic,  without  large  plan.  and.  as  a  rule,  we 
venture  to  wiy.  grossly  Inadequate  to  the  needs  of  the  working  farmers  of  the 
respective  States. 
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It  han  beim  suggested  that  your  couuuittec  outline  a  practical  plan  by  whicli 
this  orgttnlsatlon  could  be  andertaken.   WlUtont  going  into  any  detail,  yoiir 

committee  makes  tlio  following  sugpcstlous : 

(1)  That  every  laud-gruut  college  appoint  a  director  of  ext^islon  work 
who  shall  give  all  bis  tltne  to  this  line  of  endeavor. 

(2)  Thnt  stifflrlont  salary  be  I'nid  to  secure  a  man  who  Is  well  equipped 
for  tlic  place,  and  tbat  lie  be  glveu  substantial  f uuds  at  the  outset. 

(3)  That,  whenever  possible^  be  be  given  assistants,  either  one  or  more  mm 
\vln»  can  t'Uc  all  of  tliflr  time  to  oxtt'iisiou  work  and  act  as  "  tleld  ;ipents." 
or  have  at  his  dis{K)sal  the  partial  time  of  men  wbo  are  connected  with  tlie 
college  6r  station  stiiflT. 

(4)  That  the  first  work  to  be  done  should  be  that  of  organizing  thow 
methods  ot  extension  work  which  are  already  in  vogue  at  the  college.  Nearly 
all  the  colleges  have  large  corre«|x>ndetK'e  with  farmers,  send  out  pnbllcatlons 
which  are  In  the  nature  of  monographs  on  practical  K(il)jerts.  give  lectnrw 
before  granges  and  otiicr  Irn-iil  orpnniz!!ti<nis.  and  hold  denionsf ration?.  We 
would  advise  that  all  of  this  wtuk  In;  uuiliiHi  and  put,  so  far  as  the  adiiiin- 
istratlon  is  concerned.  Into  the  hands  ot  the  director  of  extension  wort. 
It  may  bf  dt'siralile  temiM>rnrily  to  luMf  »'von  tlio  short  winter  am!  "sniumer 
courses  offereii  by  the  institiiilon  placed  under  the  same  mauagemeut.  although, 
strictly  speaking,  these  enterprises  are  not  extension  work.  It  is  exceedinglj 
lmiK>rtant  that  men  assigned  chiefly  to  oxton?!lon  teaching,  while  iinineilinr>^Iv 
resiJonsible  to  the  director  of  that  work,  shali  aist>  have  equally  close  couuec- 
tlons  with  those  teaching  deiNirtments  of  the  Instltntlon  In  wblcb  theUr  spedil 
subject  nuttiriilly  lies. 

(5>  We  would  then  go  so  far  as  to  suggest  tbat  those  activities  of  the  ex- 
periment station  which  are  not  primarily  connected  with  research  or  experi- 
mentation, hnt  which  ari>  really  dosl;:mMl  to  give  itopular  dissemination  to 
general  agricultural  informatiou,  aud  which  so  burden  the  time  aud  eu»gf 
of  most  of  onr  station  workers,  should  as  rapidly  as  possible  be  given  over  to 
the  jrenoral  dlreetit)n  of  tin  <lw((  f<ir  of  extension  \  rk. 

(0)  Finally,  aud  moat  importaut  of  ail,  w^e  would  urge  upon  the  director  o^ 
extension  work  and  the  administration  of  the  institution  the  prime  necesiltr 
of  getiln;;  Into  I  he  pnldlc  mind  a  thorough  understanding  of  what  exension  work 
Is.  It  is  not  a  scheme  to  advertise  the  college.  It  is  not  a  plan  to  trap  studfnU 
for  the  college,  or  even  to  get  l»oys  and  girls  Interested  In  agricultural  schoote 
and  colleges  generally.  It  is  fundamentally  a  means  of  teaching  the  people  out 
of  school  about  agriculture  and  country  life  in  all  its  phnsps.  It  is  an  e<luca- 
tlonal  proposition.    Its  aim  should  be  to  reach  every  farmer  aud  his  familj. 

y.  A  CAiiP&ian  fob  busai.  pboqbcss. 

There  Is  nnother  phase  of  this  movement  for  disseminating  p«>pular  infor- 
uiation  about  agriculture  which  1ms  a  very  direct  bearing  upon  the  extennioo 
work  of  the  agiicultnral  college.   It  has  become  evident  tbat  while  the  w«ffk 

of  our  exi)erini('nt  stations,  colleges,  and  farinfMs'  institutes,  in  preacliinc 
the  need  of  better  methods  of  farming,  aud  iu  seeking  to  discover  and  impress 
the  great  fundamental  principles  of  agricultural  laoductlon  uix^n  the  |>eopi«. 
is  a  work  ahsolutely  essential  to  a;4ritultni al  progress,  nevertheles^  wc  biire 
heretofore  placed  the  emphasis  too  exclusively  uiK>n  the  business  of  farmiagi 
and  have  not  sufficiently  emphasised  tbe  social  or  human  aspect  of  the  problfls. 

Furthermore,  the  vai  ious  institutions  engaged  in  work  on  behalf  of  our 
agricultural  Industry  or  rural  iM?ople  have  lal)ored  very  much  by  themselves. 
Tliere  has  Iteen  a  very  slijiht  measure  of  cooperation  between  rural  churcb, 
country  school,  grange,  club,  agrlculinral  college,  and  library. 

There  Is  !nnv  a  clear  thought  that  these  two  defects  in  our  agricultural 
propaganda  must  lie  remedle<l.  Without  lessening  lu  the  slightest  degre**  oaf 
efforts  for  more  scientific  farming,  we  must  emphasize  as  never  liefore  the 
development  of  a  better  personal  and  conimnnlty  life  in  our  agricultural  dift- 
trlcts  aud  we  nuist  attempt  Iu  some  way  to  bring  togetlrer  those  various  insti- 
tutions and  agencies  designed  to  serve  rural  life  which  have  hitherto  workfd 
apart. 

A  very  suggestive  paHern  is  found  fur  this  work  in  the  new  movement  for 
**clty  planning."  The  Idea  of  city  planning  orlgluateil  with  landscape  gardeners, 
and  was  designed  for  the  I'l  antlticatlon  of  our  cities:  Inn  the  movenienl  lia" 
already  grown  far  beyond  any  question  of  esthetics,  and  embraces  a  coosldera- 
tloD  of  the  whole  range  of  moral  and  Boclal  lif^.  It  la  exempUlled  lo  tte 
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"Boston  1016**  movement,  wblch  Is  attnctlng  so  moch  attention  In  the  Bast, 

aiul  which  is  notbiuj?  more  nor  less  than  a  deftnltp  propn panda  for  the  uniflca* 
tiou  of  ail  interests  In  that  great  city  on  behalf  of  a  broad-gage  t^mpaign  for 
urlNiii  progress,  not  only  Industrial  and  esthetic,  but  moral  and  social. 

Now,  the  countcrr>;irt  of  this  city  planning  may  be  oxprrssp<l  In  flic  tonu  "a 
camimigu  for  rural  progrosH,"  For  several  years  ibis  idoi  buH  hoeii  gaining 
ground  in  some  States,  and  a  number  of  conferences  on  rural  iiro?r«>Rs  have 
been  orpiiilzcd.  TlinM*  New  England  confcrcjiccs  cm  riirnl  i>r(>m-('ss  Im  i  ?if  r>;i 
lield  in  tbe  city  of  Boston,  and  representatives  from  all  of  tbe  New  Engluud 
States  and  tbefr  ainicnttural  colleges  and  experiment  stations,  state  grangen, 
state  iMiards  of  ji^riicnlture.  state  dejiartiuents  of  tMliication.  state  fcdci ntlons 
of  ehnrehes,  an<l  other  l)«Nlies  have  hven  present.  There  bas  been  admitted  to 
uiemborship  In  this  cniiferenco  a  list  of  abont  70  in^tltutionR  and  organisa- 
tions In  New  England,  representing  all  possible  phases  of  agricnlture  and  rural 
llfe^ — technical,  Industrial,  economic,  educational,  social,  and  religious.  We 
have  here.  Ilun,  ji  type  for  a  new  niovenieul  lu  rural  life,  wftleb  Is  nothing 
more  nor  less  than  that  of  bringing  to  bear  upon  the  development  of  tbe  agrl- 
cnHnrnl  Industry  and  the  ninil  coninitndty  the  work  of  nil  those  Individuals 
and  institutions  that  are  c«»ncernetl  with  the  problem;  and  not  only  so,  but  of 
having  withal  a  definite  plan  and  goal  for  all  this  broad  work. 

Now,  this  Idta  of  n  campalgi>  for  riirnl  progress  Is  tied  up  Intimately  with 
the  idea  of  the  pri*per  tlevelopment  of  extension  work  In  tbe  land-grant  colleges, 
because  the  function  of  extension  work  in  a  land-grant  college  Is  not  only  to 
Impart  knowletlge,  but  also  to  jriso  tlu>  cnlU-^'c  Icndcrsldp  In  nurSi  TilJurc  and 
cotmtry  life.  It  seema  to  your  committee  as  if  tiie  mention  of  tliese  two  great 
Ideas— that  American  mral  society  Is  to  plan  Its  future,  and  that  tbe  agri- 
enltural  collotro  slinll  he  the  gn'at  organ  of  knowlcdiro  and  Icndorslilp  nn  ludinlf 
of  this  planning — suggests  without  further  argument  tbe  prime  importance  of 
a  great  campaign  for  rural  progress  and  the  need  of  entering  upon  It  at  once. 

VI,  mnauL  APPaoFUATXona  fob  nmnraion  wobk  tv  aohcultdbi. 

Yoor  comndttee  has  already  stated  Its  recommendation  for  federal  appropria- 
tlona  for  extensUm  work.  In  closing  Its  rejwrt.  your  wnunlttei*  desires  to 
outline  with  extreme  brevity  the  character  of  legislation  which  it  thinks  de- 
sirable and  the  reasons  for  it.  In  the  first  place,  we  desire  to  mention  a  few 
general  nrt»uments  for  federal  aid: 

(1)  It  would  stimulate  the  complete  organization  of  extension  work  In  our 
agrlcttlturat  colleges. 

(2>  It  would  call  attention  to  the  Importance  of  extension  work,  both  in  tbe 
college  and  ajnong  the  people  at  large. 

(3)  It  would  give  tbe  movement  a  national  character  and  significance.  This 
Is  worth  n  coot]  deal.  bo<-nusc  the  work  at  once  becomes  a  national  concern,  and 
not  merely  a  question  of  state  pride  or  efficiency. 

(4)  It  would  thus  attract  agricultural  college  students  to  tbe  opportunity 
for  a  new  car<'cr.  Yonr  cmiindttec  believes  tluit  tbe  iiroixT  devdojauent  of 
extension  work  in  our  agricultural  colleges  means  a  new  occuijatiou  for  hun- 
dreds and  i)erbaps  thousands  of  well-trained  mem. 

(r»)  (Sovennnent  supports  a  natioiKii  sNsicm  nf  n^ri«  ult ural  «*olloges  and  ex- 
periment stations.  This  money,  however.  Is  not  available  for  extension  work, 
although  extension  work  from  our  i>oint  of  view  Is  fully  coordinate  with  the 
work  of  the  college  and  station. 

Vn.  A  PL.AN  KOR  A  PROPOSED  NATIONAL  APPROPRIATION  FOR  E:XTENSI0N  WORK. 

(1)  Appropriate  $10,000  a  year  flnom  the  National  Treasury  to  each  State  and 
Territory,  for  extension  work  In  agriculture  niul  rural  life. 

(2)  Provide  that  at  any  time,  after  two  years  Inue  elap.sed  from  the  date  any 
State  or  Territory  lias  acceptinl  this  appro(>riation  and  linH  actually  organi/cil 
extension  w<uk  in  connection  with  its  land-grntir  collecrc.  tlu  rc  sliall  be  availl- 
able  from  the  .National  'Ireasury.  lu  addition  to  the  anuaiut  uauuHl  above,  nn 
amoirot  of  money,  for  each  State  and  Territory,  for  the  same  puriKiw,  equal  to 
the  amount  ai)i>roprlat(Hl  by  the  lejrislature  of  tbe  State  or  Territory  for  this 
purpose;  provldwl.  that  the  additional  ap|in»priatlt>u  to  any  State  or  Territory 
shall  not  exeee<i  an  amount  equal  to  1  cent  per  capita  of  the  total  population 
of  that  State  or  Territory  as  shown  by  the  last  United  States  censu& 
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(.3)  This  appropriation  sbould  be  glTeo  spteffieallj  to  tlie  land-grant  ooUcgBi  i 

and  only  to  them. 

(4)  IU><]uire  eueb  oollege  to  orgauise  a  "department**  or  ''dtvisloD"  or 
"  school "  of  extension  work,  i.  e^  to  ocfaniae  tbe  work  ae  a  definite  part  d 

the  institutioD. 

(5)  Confine  the  work  for  the  present  to  agriculture,  domestic  eeleiHie.  and 
other  phases  of  rural  life. 

(6)  Define  extension  work  broadly  and  yet  closely.    Define  agriculture  aud  ^ 
rural  life  so  as  to  include  Instruction  aud  aid  in  any  phase  of  this  field— la 
subjects  technical  and  scientific,  concerning  business  management,  home  luak 
lug,  sanitation;  nod  economic,  social,  ami  nmrnl  subjects.    Indicate  that  exten- 
sion work  is  for  :ulults  and  youtU  aud  ehilUreu,  aud  fur  [leople  in  towns  and 
cities  as  well  as  in  tlie  ojieu  country. 

(7)  Extend  the  fraiikintr  luivllege  to  bona  fide  extension  publlcatlous.  uiul 
ix»rmlt  the  U8i»  of  the  fcHlctal  appropriations  for  printing  such  publk'atious. 

(S)  Also  :i|i|t^<M>riate  annually  a  substantial  sum,  i>erba|iB  $25.0<K>  to  $r)0.(NX). 
to  the  rnlte<l  HtJitcs  I)cj>a rtnieiit  of  Ajri  iciilturo  ff»r  investlcatuHi  into  ami  «• 
perimentutiou  with  uietbiHls  of  po[)iiitir  education  in  agriculture  and  rural  life. 
In  tbis  country  and  abroad,  for  distributing  tbe  remits  of  Slieli  Invntigiitloii^ 
and  for  making  demonatrationa  thereof. 

AOVARTAaia  or  the  plait  twawwD. 

(1)  Tins  plan  would  i^i'wv  the  program  for  extension  work  ininutliate  naliooal 
significance. 

(li)  TIkmv  wniilil  I)c  IK)  «lcl:iy  b(»cause  of  n  failure  of  the  legislature  to  act, 
aud  the  work  ini  at  least  a  .suiali  scale  couid  be  started  in  each  State. 

(3)  It  provides  safflclent  money  to  put  tbe  poor,  backward,  or  small  Statetfi 
a  good  f(M»ting  with  respect  to  the  work. 

(4)  It  enables  tbe  States  to  develop  the  work  .ns  rniiidly  as  scvius  \vi?«*  to 
them. 

(Ti)  It  innkes  the  rtiHed  States  D<']iartment  of  ^Agriculture  n  clenrln^r  bouse 
for  metbod.«4  of  exteu.siuu  work,  and  keci*s  It  in  close  touch  with  the  work  iu  all 
the  States  aud  Territories. 

(0)  It  phcs  adctnmte  breadth  and  scope  to  the  whole  scbeme,  and  preveott 
Stales  from  lejiving  *iut  lnirM>rtant  phases  of  the  work. 

(7)  If  later  needs  warrant,  tbe  per  capita  amount  can  be  Increased  without 
other  chniijre  In  the  law.  and  extension  w  rl-  in  mechanic  arts  and  In  genenl 
culture  8ubje<'ts  cau  be  added  by  simple  uinendnietit. 

(8)  The  amount  of  money  immeillately  re<iuire*l  Is  not  large,  and  In  fact 
when  the  act  Is  in  full  operation  will  not  draw  beavlly  on  eltber  national  or 
stato  treasuries.  , 

(9)  It  divides  the  respousihillty  between  national  and  state  gOTenimeBts 
and  completed  the  circle  of  nntfonal  aid  for  the  land-grant  e.>i!<»j;e8  on  prin- 
ciples already  rec(»gniml  iu  tbe  two  Morrill  acts,  in  tbe  Nfit<*»u  Act,  in  tbe 
Hatch  Act,  and  In  tbe  Adams  Act. 

Mf>>  It  recognizes  and  snpi>orts  the  great  movement  for  mnkintr  more  fnily 
available  to  the  mass  of  working  farmers  tbe  results  of  tbe  research  and  ex- 
«    perlmentatlon  of  tbe  stations  estsbltsbed  under  and  fostered  brf  tlie  Hatch 
and  Adaiiis  acts,  nml  fh(<  nriraiilred  teachliifr  and  inspiration  Of  tke  agricul- 
tural colleges  supported  by  the  Morrill  and  Nelson  acts. 

VIEWS  OF  THE  OOM  MISSION  ON  OOUNTBT  UPK. 

The  position  of  your  committee  wltb  respect  to  the  development  of  estEB> 

sioii  work  and  tbe  appropriation  of  fe<b>ral  ftuids  to  i-sNf  tlie  States  in  cjirrr- 
iug  on  ihla  work  finds  substantial  supiKUt  in  tbe  report  of  tbe  Couimissiou  oo 
Oountry  Life.  This  commission  had  unusual  facilities  for  securing  tbe  oplnloi 
of  the  farmers  of  tbe  country  wiTli  1 1 nect  to  the  chief  needs  of  the  time  !u  tbe 
development  of  agricultural  and  rural  life,  as  well  as  a  uaique  opportunity  U> 
draw  conclusions  tvlth  respect  to  tbe  fundamental  principles  of  an  advanced 
niovement  on  belialf  of  American  airilculture.  We  therefore  desire  to  quote 
from  that  part  of  the  re|MM-t  of  the  commission,  as  presented  to  tbe  Pre8id«oti 
bearing  upon  tbe  development  of  extension  work  on  a  national  scale: 

•*  We  find  a  general  demand  for  feileral  encouragement  in  ediu  ati'mal 
propaganda  to  be  iu  some  way  cooperative  wltb  tbe  States.  Tbe  people  reailtf 
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that  t\w  Incnbus  of  if^nornnco  and  Inertia  is  so  heavy  ond  no  wldespreatT  as  to 
coustitiite  u  natiuual  danger,  and  that  it  should  be  removed  as  rajiidly  as 
powible.  It  will  be  Inereasltiply  necessary  for  the  national  and  the  stnto  gov- 
emmoots  to  ooo[)er:ito  to  tirintr  about  tile  results  tbat  are  needed  Id  agrlcultunl 
and  other  industrial  eilunition. 

**The  eonsUleratlOD  of  the  educetional  problem  raises  the  greatest  ningle 
qiiostinn  that  has  fomc  hcfuro  tlic  cnninifsslou,  and  which  t!io  conmiission  has  to 
place  before  the  AuuTicaii  iieo|»ii'.  Etlumtion  has  now  come  to  have  vastly  more 
slfmifleance  than  the  mere  establishing  and  maintaining  of  schools.  The  educa- 
tion nifitlvp  hns  hnm  taken  iutd  ail  kinds  of  wmk  with  the  i>eo|>lo.  dlrortly  In 
tlieir  homes  and  on  their  farms,  and  It  reaches  mature  persons  as  well  as 
youths.  Re^rond  and  behind  all  edncntlonal  work  there  must  bo  an  aroused 
intelligent  i>nhlic  sentiment:  t«»  nttil^e  this  setirhiienf  Im  the  Jiiost  imtiortant  woric 
iniiuedlutely  liefore  us.  The  whole  country  is  alive  with  etlucatloual  activity. 
Wblle  this  nctirity  may  nil  be  leood.  It  nevertheless  needs  to  lie  directed  find 
COrrelatetl.  and  all  the  :ij;etieles  should  he  more  or  less  fiHleralf)! 

The  arousing  of  the  people  must  be  accomiilished  iu  termn  of  their  daily 
lives  or  of  their  welfare.  For  the  country  people  this  means  that  It  must  be 
largely  hi  t(>niis  of  agrienltnre.  Some  of  the  colleges  of  aicflcultnre  are  now 
doing  this  kind  of  work  efltectively.  although  ou  a  pitiably  small  scale  as  com- 
pared with  the  needs.  This  Is  extension  work,  by  which  Is  meant  all  kinds  of 
etlueational  effort  dirwtly  with  the  |)e.>ph\  hntli  old  ami  young,  at  their  homes 
aud  on  their  farms;  it  comprises  all  iHlucalioual  work  that  is  conducted  away 
from  the  Institution  and  for  those  who  can  not  go  to  schools  and  colleges.  The 
liest  extensioti  work  now  proceiMling  In  this  country — if  measurtHl  by  the  effort 
to  reach  the  people  in  their  homes  aaU  on  their  own  grounds — is  that  coming 
from  some  of  the  colleges  of  agriculture  and  the  United  Rtates  Department  of 
Agrlculttire.  Within  the  last  live  or  ten  years  tlie  (■<  II, -fs  of  agrlcuUnre  have 
been  able  to  attack  ttie  problem  of  rural  life  in  u  new  way.  This  extension 
work  includes  such  efforts  as  local  airricnltttnil  surveys,  demonstrations  on 
fnrnis,  nature  stmly,  and  other  work  in  st  lmols.  Iioys'  and  einhs  of  numy 

kinds,  croi)  organizations,  redirection  of  rural  societies,  reading  clubs,  library 
extension,  lectures,  traveling  schools,  farmers*  Institutes,  iasiKH-tlona  of  llerdf^ 
barns,  i  ro|)s.  orchards,  and  farms.  i uibllcatlons  of  many  kinds«  and  similar 
educatioual  effort  directly  iu  the  lield. 

**To  accomplish  these  etuis  we  suggest  the  establlsbtnent  of  a  nation-wide 
extension  work.  The  tirst,  or  original,  work  of  the  atrricuUnral  hranches  of  tlie 
land-grant  colleges  was  academic  in  the  old  sense;  later  there  was  added  the 
great  field  of  experiment  and  research;  there  now  should  be  added  the  third 
coordinate  branch.  conJi>rising  extension  work,  without  which  no  cijllege  of 
agriculture  can  adequately  serve  its  Slate.  It  is  to  the  extension  deimrtment  of 
these  colleges,  if  properly  conducted,  tliat  we  must  now  look  for  the  most 
efTiH  tive  rousing  of  the  |ieople  on  the  land." 
Kespectfuily  submitted. 

KkNYON  BUTTERFIELD, 
C.  U.   \  AN  HlSB, 
\V.  C;.  I^TTA, 

('.  F.  Ci-RTisa, 
ANItKKW  M.  80ULI» 

W.  M.  IlAva, 

Committee, 

The  recommendntlons  eontaineil  in  the  rejwrt  were  reforre<l  to  the  stn  tion  on 
college  work  and  administration  for  coiisiih-ration.  Later  the  s<H-tion  reportetl 
its  ap[)roval  i»f  tlie  report  with  (he  understanding  tiiai  only  the  general  idea  of  a 
federal  approjirlation  was  considered,  and  the  rei)ort  was  adopted. 

For  further  action,  see  pages  46.  46. 

Status  of  tu£  Si^AKATe  Laj(i>-Gsakt  Collbqks. 

Howard  Edwards,  of  Rhode  Island,  Introdnced  c«tatn  resolnttons  emanating 
from  the  section  on  college  work  and  administration  and  rstatlng  to  the  status 

of  the  Indejiendent  land-grant  colleges,  which  were  referred  to  the  eacecntlve 
committee  under  the  rnles.   See  ixage  43  for  action  on  this  matter. 
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RBPOBT  of  COMMITTKE  UN   INSTRUCTION   IN  AGBICULTUBB. 

Tbe  cbairmnn  of  this  committoo,  A.  C.  True,  pres^ted  tlio  following  report  : 

Sinco  flu-  WnKliinploii  ineotliip  of  this  jissocintinii  In  Xo\ cmht^r.  1^^*^.  siU- 
coniiuittees  huve  beiMi  cnigagtMl  iu  preiuring  u  four-year  founse  iu  home  eco- 
nomics and  a  one<year  course  In  animal  hnrtNindrjr  and  daltrlng  tor  mcondary 
schools.  The  sul)committ«M>  on  homo  oc(Mif)mic's-,  coiislsttnt:  (if  II.  T.  French  and 
II.  C.  White,  with  the  uiU  uf  u  college  teacher  of  home  ecouomlca,  has  pre- 
pared an  outline  fonr-year  coarse  tn  home  economics. 

Tlio  siibcnTmnlttee  on  .iniuuil  hnsbandry  and  dairying  for  secondary  schools. 
cousiBtiug  of  T.  h\  lluiU  uud  A.  V.  True,  eugaged  Prof.  H.  ii.  Scnitb.  o(  the 
Nebraska  College  and  School  of  Aprienlture,  who  has  prepared  a  fcerles  of  lectart^ 
outlines,  re<  it.itiuiis.  .nul  piiu  ticiiniH.  conctMiiIng  ty|M*8  jukI  hr«"  1  f  f;irni  tni- 
lualB  (hor8e.s,  cattle,  slieep,  goats,  Kwiue,  and  poultry),  the  care  aud  fcedtug  of 
animals,  milk  and  Its  products.  This  course  la  intended  to  be  used  in  coonec- 
tion  with  text-books  and  bulletins  to  which  numerous  definite  references  are 
giveu. 

Tbe  committee  proposes  to  edit  these  two  courses  end  publish  them  tn  con> 

fidentini  fnini  in  order  to  get  orltlcisui.'i  iiml  sutrs«'sti(>iis  from  niinierons 
teucliers,  ns  was  done  iu  the  case  of  a  secoudiiry  course  in  agrouomy,  whicti 
has  been  published  as  Circular  77  of  the  Office  of  Experiment  Stations. 

The  connnitti'e  has  also  piven  some  preliiniunry  consider:) tiiui  to  courses  for 
the  itreparntion  of  t«*acheis  of  agriculture,  willi  special  reference  to  tlie  work  of 
agricultuntt  colleges  iu  thin  line,  hut  is  not  piL-imred  to  report  detinitely  on  this 
subject  at  present. 

A.  C.  True, 
T.  F.  Hunt, 
II.  T.  Frknch, 
II.  r.  WniTv:, 

J.  F.  DUGGAB, 

W.  E.  Ston^ 

Committee, 

The  rejMirt  was  accejite<l, 

REPOKT  of  COUIIITTEE  ON  HlSTOBT  OF  AOBtCULTURAL  KDUCATIOlf. 

A.  G.  True,  chairman,  presented  the  report  of  tbe  special  committee  on  this 
subject  as  follows : 

I  niisht  state  in  a  prellnilnnty  wr.v  that  some  time  a;:o  a  sptvtnl  cojninittee 
was  ai>pointed,  consistiug  of  l)eau  Uaveuport,  Dean  Henry,  uud  myself,  to 
gather  documents  and  nttier  dnfn  repirding  tbe  history  of  agricultural  ednca- 
tlon.    That  coniinlttrc  Ims  li.-cii  :il  work  .ilons:  thai  lino  sMnci'  fliat  time. 

Under  tbe  geueral  urraugemeut  made  by  the  coamiittec  aud  approved  by  tlie 
nsaoclutfon,  the  Office  of  Rxfieriment  Stations  is  the  depository  for  docntneots 
and  we  already  have  a  <  oiisi(lorable  collet  tion.  This  report  covers  the  work  of 
the  committee  since  the  \\  usblugton  couveutiou. 

As  a  result  of  the  in  iniry  started  In  1008  by  the  committee  on  the  history  of 
♦  iijrriciiltnial  e<ln(ntii>n  se\<'rnl  valuable  historical  dwuments  have  been  rec«'ivtxi 
this  year  by  tbe  Olfit  e  of  Kxi»eriment  Stations.  Among  these  is  an  article  by 
pjiul  Sell.v.  of  Cbica^ro  on  "The  Part  of  Illinois  iu  tlie  National  Educational 
Movement.  1S."»1-1s<;l'."  nnd  several  papers  from  W.  H.  Brewer,  of  New  Haven, 
inchitliiv-'  a  copy  of  the  prospecins  of  Oakwood  Institute,  which  was  o|>eneii  at 
Kmcaster.  N.  Y.,  in  April,  is.'»l,  **  for  the  reception  of  pupilH  of  the  age  of 
12  years  and  upwaids,**  who  will  l>e  Cfltefuily  instructed  iu  agricultural 
cliemlstry,  the  analysis  of  soils,  etc.,  by  a  laipll  of  Mr.  Norton,  professor  of 
sclentlli"'  a^cricultiue  in  Yale  Coilei.'"."  'Pfu^  wbool  also  aiMiounciHi  a  course  of 
luKtrut  lion  especially  desiuMud  for  praeiiral  farmers  and  young  men  from  the 
country,  tn  rommence  .abont  the  Isf  of  .lannary  and  continne  three  months. 
This  aitpart-nily  was  one  of  the  earliest  Mnnt»uni-e)n»'nls  of  a  short  winter  cotirse 
for  fanners,  l»ut  the  course  was  never  irlven.  \  fire  whit  h  (b  stroyt  d  the  prop* 
erty  <»f  two  of  rlio  rli«ei  pronv-ttMs  of  ;lie  school  caustHl  it  to  Uv  dosed  jus«t 
before  tbe  short  t  onrse  was  :iniiouni  i  d  to  begin.  I*rofe«8or  Brewer  has  also 
con(ribnte«l  a  copy  of  a  mainisrript  ])i-epariHi  by  him  some  time  betwero  188rt 
and  ispl.'  <m  -Tl  r  intent  of  fli*'  Morrill  land  grant." 

Tlie  connniltee  has  also  received  an  imixirtant  manuscript  from  J.  N.  Hook, 
of  South  Carolina,  this  being  a  statement  dictated  by  Senator  B.  B.  TtilnMO 
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SPttfnpT  forth  his  oonnoftion  v\ith  the  struggle  (1S85-1SJ)0>  for  tbe  estab&Bhment 
of  a  separate  agrieultunil  and  nieohanlcnl  coll'^ge  at  Cleiwsoii. 

Through  tbe  kindnem  of  F.  W.  llowe  in  preparing  a  aianusoript  of  is  tyiK^- 
writtrni  nages.  the  cointiiittoc^  liii-^  Ih  i  i  :il»ic  to  seriire  c<»nsidpr:!M>'  Itisturiral 
data  from  the  etirlier  re|N)rt.s  ol  Un'  .Muliigaii  Slate  Agriculturai  ^society  and 
other  pubtfoatlons  comi^rtilnff  tbe  :tgitatioti  for  tbe  establishment  of  the  Miobl- 
giin  Agrfctiltnral  CoUego.  :if  well  as  earlier  niuvrniPtits  for  IrHiudiritr  iiistrnctlon 
In  agriculture  iu  the  courses  of  study  offered  by  the  Michigan  JSornial  Scho«)l 
at  Tiwtlantt  and  tbe  Michigan  State  IJnh^raltjr  at  Ann  Arbor. 

It  npitonrs  from  this  manns<  i  ipt  tlint  ns  onrly  ns  1**}0  the  state  legislature  In 
Michigan  instructed  its  "delei^tiou  in  Congress  to  use  uU  honorahle  uieaus  to 
prornre  a  donation  of  800,000  acres  of  land  for  the  establishment  of  ngrlcnitnnil 
wIkmiIs  ill  tin*  State,"  and  Mr.  ITowc  raisrs  the  (iiK'stlon  wliethor  lliis  artitin 
does  not  take  priority  over  any  other  otficiul  action  to  secure  a  nutioiml  land 
irrant  for  the  piiriwses  of  agricnitnral  education.  It  Is  also  shown  from  a  tetter 
^^•rItfotl  by  the  state  su|)('riiit«'ii(lt'iif  i.f  pul>llc  Iiistructit)!!  in  to  the  secre- 

tary of  tbe  State  Agricultural  Society  that  the  State  Normal  School  at  Yysilauti. 
which  wna  dedicated  October  5,  1852  offered  courses  of  "Instruction  In  the 
niechaiiic  arts,  tiio  arts  of  husbandry,  and  In  agricultural  clu'inistry."  and  from 
a  letter  written  by  the  chancellor  of  the  State  University  to  the  secretary  of 
tbe  State  Agrlculural  Society  that  the  university  had  organized  in  1S52  "an 
agricultural  schmjl  as  a  part  of  the  scientltic  course  recently  adopted  by  the 
faculty  and  regents."  in  whidi  hx'tures  were  to  l>e  given  duriug  tbe  spring  and 
summer  terms  (isr*.'?)  on  the  following  subjects: 

(1)  Daily  lectures  on  chemistry  (elementary  and  experimental),  chemistry 
aptdied  to  the  arts,  UH'teorology,  and  clitnnt(». 

(2)  Geology  and  mineralogy,  and  the  application  of  the  same  to  mining, 
drainage,  construction  of  public  works,  etc..  illustmte<l  by  S|MH'imens  from 
Michigan,  the  neighl>oring  States,  and  forri<rn  lands:  also  mo<lels  and  drawings. 

(3)  Animal  and  vegetable  anatomy  and  pliysiology  in  general,  the  physiology 
and  diseases  of  domestic  animals  in  particular,  and  the  strticture  and  bablts 
of  insects  in  reference  to  grain,  trees,  and  hortif  nif nral  plants. 

(4)  Organic  chemistry  and  the  theory  and  practice  of  a;;riculiure.  tiie  origin 
and  nature  of  the  soils,  the  different  varieties  of  manure,  tillage.  to<»ls,  etc. 

Tlio  first  professor  of  nt'rlcnlture  in  the  State  I'niverslty  was  tlic  TJcv.  (^Iiarles 
Fox,  rector  of  the  Eplscui>al  Churcli  at  Gru.s.sc  Isle,  near  Detroit,  who  had  lM»en 
senior  editor  of  the  Parmer's  Companion  and  Horticultural  Oasette,  and  later, 
in  1S:'4.  pnblfshod  a  "Text  hook  of  Agriculture."  which  waa  tbe  flrat  agri- 
cultural text-book  puldlshed  west  of  the  State  of  New  York. 

Mr.  Howe's  mnnuscrlfrt  ffoes  somewhat  Into  tbe  details  of  tbe  struggles  In 
Michigan  for  and  agninst  the  csfaMislmiPnt  of  tlio  acrrlmltnrn!  college  separate 
from  the  State  University;  calls  attention  to  the  admission  of  young  women 
Btndents  to  tbe  college  In  1870,  who  "  prepared  seed  for  tbe  ground,  cut  potatoes, 
trnTisitlanfod  tnniat'»os  and  'Ii  v  inir  plants,  pruned  sljrul)bery.  gathered  small 
fruit,  did  some  work  in  the  Kiceiihouse.  and  many  other  kinds  of  work;"  and 
glres  references  to  records  denting  witb  the  enrly  efforts  of  W.  C.  Flagg,  secre- 
tary of  the  lio.'ird  of  tnistccs  of  tho  Tllinois  Tndnstrla!  T'idvcrsity.  and  !>r. 
Manley  Miles,  professor  of  agriculture  in  the  .Michigan  Agricultural  College,  for 
tbe  establishment  of  n  society  which  was  tbe  forenmnner  of  tbe  Association  of 
Ameriian  Agru'ultnral  (Vdlegcs  and  T'xperinient  Stations.  Ninety-eight  patrcs 
of  the  rei)ort  of  the  Michigan  State  Agricultural  Society  for  1$71  are  given  to 
the  discussions  bad  in  tbe  first  meeting  of  this  society,  held  In  Oblcago.  Angnst 
24,  1871.  whlcli  were  parti<  !patcd  In  by  sn<  li  miMi  as  Do*  lor  Miles.  1'rofcs.sor 
Swallow,  Prof.  John  Hamilton,  Professor  (iilman  (then  of  the  Shettield  Scieu- 
tiflc  School,  later  president  of  Johns  Hoplclns  TTnlverslty),  President  Welch, 
Preaident  Denison,  Professor  Ililganl.  and  otlKns. 

These  manuscripts  and  documents  which  the  friends  of  agricultural  educa- 
tion have  so  kindly  donated  to  tbe  committee  will  be  of  inestimable  value  when 
an  opportunity  is  afforded  for  compiling  n  history  of  agricultural  education  In 
tbe  United  States. 

A.  C.  TnvK. 
E.  Da VI  N PORT. 

W.  A   T?!  \KV. 

The  rejKjrt  was  icc cixcd  ami  ordered  made  a  part  of  tbe  proceedings,  and  the 
committee  was  contiuue<l. 
Tbe  association  adjourned  to  meet  at  8  o*cloek  p.  m. 
IBali.  2281  - 


Digitized  by  Google 


42 


Kykhihq  Session,  Thursday,  Auoust  19,  1909. 

Vtce^Preiildent  Kerr  called  the  rneetlnier  to  order  at  8  o'clock  pw  m. 

Retobt  of  Committee  on  Affiliation. 

This  roport  wB8  presented  by  the  cbairman  of  the  committee,  H.  J.  Wattm 

of  Kansas: 

Your  committee  appointed  to  consider  the  advlsabtlity  of  a  closer  afHllnHon 
botwoon  the  various  societies  and  orjrani/af Ions  seeking  to  promote  the  wlenoe 
of  agriculture  and  to  report  on  the  relation  that  the  Association  of  Ainerlcau 
Agricultural  Colleges  and  Ex|ierinient  Stations  should  sustain  to  such  :\  fwk- 
rated  organization  begs  leave  to  suhniit  the  following  rei>ort : 

(1)  If  is  tli»'  o|iinion  of  your  ccaiunittee  that  the  interests  of  agricultnril  win- 
cation  aiui  lesvurch  will  he  more  effectively  promoted  by  the  nior«>  eoniplHe 
correlatlOD  of  theie  various  sotMetles  thau  exlfita  at  present,  and  that  this  ass<>- 
elation  may  very  appropriately  lend  Its  encotirnLTMnerit  I.)  Us  acconiplishniout. 

(2)  While  it  is  our  opinion  that  lliis  asscK-iution  van  not  stistain  a  dlre«-t  ami 
vitnl  relation  to  this  propos(>d  federAt<Hl  organization,  it  is  reconiinendeil  that 
the  association  give  Its  IndorRement  to  t!io  resolntlon  ndoptiHl  by  the  S«"  icty  fnr 
the  rroinotiou  of  Agricultural  Srienee  at  its  annual  ine«'ting,  held  in  i'ortlaud. 
August  17.  1000,  which  la  as  follows : 

"  Re<'ognlzlnir  the  ndvnnfntres*  of  closer  cooix^ratlon  in  the  various  of 
Wlentihc  agriculture,  the  So<Mety  for  the  rromotloa  of  Agricultural  Sietice 
hereby  extends  a  cordial  Invitation  to  American  Fonwtry  Aamiciatlon,  Society  of 
American  Foresters.  Offlclnl  Dairy  Instruction  AssddatijMi,  AnuMh-aTi  A«<'«in 
tiou  uf  Kcoitoiulc  KutuiuologislK,  A8»ociuliuu  of  OtHcial  Agricultural  CheiiiiHt.>i. 
Society  of  Horticultural  Science.  American  Breeders*  AsKoelatlon,  American 
Society  of  Agronomy,  the  Anierlt  an  Society  of  Agricultural  T'iis:ine»Ts,  S^K-ifty 
uf  Animal  Nutrition  (uud  any  othern  that  may  be  in  e\isteuci>).  and  ottMf 
similar  orimnlKatlons  to  unite  with  It  In  the  formation  of  an  atniiated  sooletjr 
wliich  shall  Inchuleall  (lii^sc  orj;anizn1Ioiis  ulili  Ii  :irc  WMiKin.:  for  the  proim^ti'm 
of  scieutiflc  agriculture.  It  is  auggested  that  the  ulfiliatiou  may  he  formed  upou 
ft  basts  somewhat  as  follows: 

"(1)  Kach  society  shall  retain  its  individual  organi/.ati..i)  ami  siia!!  tmve 
entire  control  of  its  own  hushiess,  inciudini;  election  of  memher^*  and  publieatiou 
of  proceedings.  If  found  feasible,  however,  a  commcwi  secretary  may  be  em- 
ployed for  the  editing  and  iniblishing  of  the  several  rei)orts. 

"(2)  There  shall  be  a  council  coni|tos»'d  of  one  or  more  representatives  frmu 
each  afliiiatcHl  society,  which  may  elect  an  executive  committee  from  among  its 
own  m(»mhers. 

"  (.'{)  The  afliliatwl  stK-ieties  will  liold  affiliated  meetlugH  on  alternate  y««rs 
nt  the  same  place,  and  at  nearly  the  same  time  as  the  meethig  of  the  ABaticl«> 
tion  of  American  Agricultural  Colleges  and  Exp<'ritnent  Stations,  and  for  sncli 
meetings  tlie  council  sh:«ll  prepare  a  general  program  in  which  pajiers  ot 
general  Interest  shall  be  i)resented  to  the  joint  uu'ctiugs  of  the  societies,  whll^ 
(tther  jiapers  shall  be  referred  to  the  affiliated  ROcIet.v  to  which  It  will  he  <if 
the  greatest  liif^  rcst.  On  the  alfornafe  years,  wheti  no  ioint  sessions  are  held, 
each  of  the  a (lil i  n  itttr  .societies  will  hold  ujceliugs  al  .such  times  and  plai'Cf  a* 
its  lAvn  nicniliiTs  iiia>  *|e<'itle. 

**  f  f )  rin'  (  onn<  il  shall  publisli  annually  n  re]>ort  of  its  i>roce(>tHugs  .and  of 
the  procetHiings  of  the  Kciunal  nie<>ting.  II  m.iy  ahso  publisli  any  or  all  of  tl# 
papers  presented  at  the  genera!  meeting,  and  any  other  matter  directly  related 
to  the  proiiioflon  of  ntrrii  ulfiirnl  vvh'iuf  which  it  may  deem  exi^dtent:  pr«>- 
vlde<l.  however,  that  this  shall  not  o|K'rate  to  prevent  the  publication  of  papfW 
al.S4)  in  the  |>roceedln!;s  or  jnumnls  of  the  individual  societies. 

**  (."»)  Kach  s<Ki(»ty  shall  |)iiy  to  the  tToa^Jirer  of  the  council  annually  ■ 
pro  rata  suui  for  each  of  It«  members  (n()t  including  honorary  members),  tli^ 
amount  of  which  shall  be  fixed  nununlly  by  the  council.  Paym^ts  from  the 
fnnds  of  tiu-  affiliated  socii  tieg  shall  be  made  only  on  the  order  of  the  coondl 
or  of  Us  executive  couunittee, 

"  In  order  to  carry  out  this  propose<1  afflltatlon  the  secretary  of  the  Society 
for  the  Prrmiotlon  of  Airricidtural  Science  is  dinn-ttNl  to  forward  a  copy  of 
this  to  each  of  the  societies  named  and  tu  request  the  api)oiutment  of  ttirco 
delegates  from  each.  If  such  have  not  already  been  at»polnted«  to  meet  «ritli 
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tbe  executivo  committoo  of  this  mcfety  to  conBldcr  the  deflirnbility  of  the  pro- 
IMimni  alHIiHtion,  aiul  to  jirranBe  a  satisfactory  plan  for  its  accompli Hbuient. 
it  Is  requestetl  thai  tlicsc  UoIt^Ratos  he  ^ivou  power  to  act  for  their  respective 
organbmtiODS.  and  it  ia  nnderstoml  that  tbe  oiitiine  protK>sed  above  ma^  be 
chnn^cfl  or  modifUni  may  be  wisbed  by  a  majority  of  tbe  delegates  present 
at  the  propoHetl  meeting. 

**  It  ia  requested  tbat  tlie  delegates  nu  et  at  tbe  same  |)lace  and  on  tlic  day 
preoedin;:  tbe  next  nipptini:  <<f  the  Asgociati<in  of  American  Agricultural 
Ck>Ileg(!B  and  Exi)ui  imoiit  Statiuus  for  tbe  consideration  of  this  matter." 

<S)  In  fiirtberanc4>  of  this  plan  it  is  recommended  that  this  association  Invite 
these  allied  s(m  ictics  to  meet  on  tbe  day  preceding  tbe  beginning  of  tbe  couTen- 
tiou  of  tbis  asKociiiiion. 

(4)  Ooncerning  the  mutter  of  tbe  publication  of  tbe  selentlflc  work  of  tbe 
exi'orJinoiit  stntlon  in  coo|)eration  with  thefw*  soHeties.  It  is  deemed  lnadvis}d)!e 
to  pursue  tlie  matter  further  until  it  can  be  detinltely  ascertained  wbetber  or 
not  tbe  plan  can  be  carried  out  wbtcb  baa  alrmdy  been  presented  to  tbla  asso- 
ciation t  y  tii<>  cDunuitiei^  on  e.\|K>rlment  station  organisation  policy. 

Very  i-eH|HH:tfuUy  submitted. 

(Signed)         H.  X  Watrbs. 

'  T.  F.  Ht'nt. 

H.  J,  WHEKI.EB. 

*  Oommitiee. 

The  recommendations  containo<1  in  tho  roi^ort  were  referred  to  tlie  executive 
committee.    For  further  netlou.  set>  pa^^e  4a. 

Work  or  tub  Country  Lifb  Ooifuisaioir. 

By  special  request;  Ij.  II.  Bailey,  of  New  York,  addrenrd  tbe  assoelatkni  at 
tbis  time  on  tbe  work  of  tbe  Country  Life  Commission.  « 

A  resolution  regarding  tbe  work  of  tbe  Country  Life  rommission,  a[)proved 
by  the  (Dnejre  section,  was  offereil  by  J.  A.  Xfacljean,  of  IdulK>,  and  was  referred 

to  the  rXiH-utivc  (fMllttlll  tr<'  (  s<'c  pp.  14.  '.>'.>». 

The  convention  adjourned  to  meet  at  10  o'clock  Friday  monuu«,  August  20. 

Morning  Sbbsion,  Friday,  August  20,  1909. 

Tbe  meeting  was  called  to  order  ut  10  a.  m.  by  Vlce-I'resideut  Kerr. 

Status  of  Separate  LanD'Grart  CoLLnsa. 

HowARik  Edwards,  of  Rbode  Island.  I  am  not  a  stickler  for  terms.  I  simply 
want  to  get  at  tbe  facts,   in  preparing  tbe  resolution  which  Is  before  us  I  had 

in  nittul  tlie  statement  of  the  status  of  the  sejuirate  Iniul  ;;r.'int  (  (illetres  nu>re 
IMirt ff  jilarly.  I  tliink.  jHThaps,  it  is  nf»t  reflrizctl  tlint  in  tli«'  !]:ist  we  li:i\(>  a 
sonunviiat  tliffercnl  siluatitm  from  that  which  exists  in  the  West,  iind  as  a  result 
of  tlnit  situation  some  such  statement  has  come  to  be  what  we  need  quite 
urgently  to^iay  In  order  to  unity  sentiment  among  ourselves  with  regard  to  tbe 
sepamte  land'-grant  colleges.  Various  expressions  bave  been  made  wltb  regard 
to  tbe  sejmrate  land-grant  collei;e  which  li  ivi  been  used  to  our  disadvantage. 
PerI)aTf>i  the  expressions  wen*  not  intended  for  tbat  purpose.  I  do  not  tblnk 
they  were,  but  they  have  hti  n  nstnl. 

There  are  two  iK>int8  on  whi<  h  strong  agitation  is  being  carried  on  in  some 
quarters.  As  I  stated  yesterday,  tbe  first  point  Is  an  effort  to  make  tbe  sepa> 
rate  land-grant  college  practically  Identical  wltb  tbe  agricultural  blgb  scbool. 
Tbe  second  Is  an  effort  to  define  mechanic  arts,  a  term  tbat  belongs  to  a  past 
generation,  n  term  whidi  Ims  no  vrry  <lt*tinite  meaning  for  tbe  pres<»nt  generation. 

In  1f>Vt'2.  when  the  tirsi  Morrill  Act  was  tinsse<1.  engineering  had  no  very  dis- 
tinct development  in  this  c<auitry.  (Mvil  engineering  was  practically  all  tbat 
was  known  of  cugiuecriug.  8iuec  t|iat  time  engineering  has  deveioi^  to 
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Include  all  the  industries  that  p^^rtnlu  to  the  handlln<;  of  machhiory  or  tho  direc- 
fiou  of  physical  forces  fnv  \]\v  iJinpfiso  of  satisfying  human  wants.  Now.  ih*^ 
Morrill  Act  was  Inteuclmi  (<n-  ihv  puipo.sc  «»f  nicoting  the  needs  of  two — not  utje. 
but  two— great  classes  of  our  people,  and  it  seemed  to  me  that  the  liuie  was  rl^ie 
for  tbe  associatlou  as  sucb  to  define  Us  position  witii  regard  to  tlie  meaning  of 
tbe  term  *'  mecbanlc  arts."  As  I  said  In  tbe  beginning.  I  am  not  a  stickler  fi» 
terms— for  words.  Natumlly  I  i)refer  my  own  words  in  expresslttg  my  owi: 
menniiivr.  I'ltt  the  ex(M'Mtive  conmiittoc.  as  I  understand  It.  has  reworded  fhi^ 
niatt<M-  to  stiit  theniseives  antl  it  has  been  submittc*]  to  n\o.  I  have  pone  omt  it 
quite  earefuUy.  I  think  it  coverti  the  three  iNiitits  tliat  I  wnntetl  to  make, 
although  it  Is  not  as  detailed  and  qieclfic  as  I  should  desire.  I  therefore  oflTer 
as  a  sobstltote  for  tbe  resolution  that  I  iHit  In  tbe  following  resolntion  whldi 
tbe  executive  committee  bas  prepared : 

Resolved,  That  it  is  the  sense  of  this  asstn-iation  that  the  mitionnl  lows  which 
constitute  the  charter  nf  tlie  land-grant  colleges  distinctly  prescribe  work  of 
collegiate  grade  in  agriculture  and  the  mechanic  arts.  Including  engineering  iu 
all  its  branches,  and  the  sciences  related  to  tbe  Industries.  Irrespective  of 
whether  the  colleges  are  establlsliwl  seiMirately  or  as  parts  of  universities. 

Tus!  one  more  word  with  rejrard  to  the  resolution.  The  movement  to  con- 
solidate and  unify  In  <Mltnatinii  is  in  a  getiernl  way  correct,  but  I  hii\t*  v>> 
apologj*  to  make  for  tlie  existence  of  the  sepanite  land-grant  etdiege,  eonctruiug 
wblcb  It  was  stated  yesterday  by  a  personal  friend  of  mine,  a  man  whom  I 
esteem  very  highly  indeed,  that  if  the  present  pqrchologlcal  atuMsiibere  Ind 
prevailed  from  1.S(V2  on  it  would  have  been  far  better  if  all  the  schools  founded 
on  huid-grniit  fmids  had  hiH'U  niiil«'d  in  ntu*  eftori  by  tlie  State  for  higher  edu- 
cation. I  am  not  pre|iured  to  take  that  view.  l)iit  1  want  to  say  tliat.  whatever 
might  have  l)eeu  better,  the  present  situation  exists.  The  land-grant  college 
has  done  a  great  work  In  creating  an  Intellectual  atmosidiere.  It  ha»  done  it 
also  Indeiiendently  of  the  university  Ideo.  and  had  It  not  been  for  the  exleteocr 
of  tbe  separate  land-grant  college  we  would  not  be  where  we  are  to*day  In 
respect  to  this  atmosphere.  Further  than  that  I  desire  to  say  that  this  function 
of  creating  nn  atm'isi»here  in  given  s«^-tinns  has  not  been  entirely  cnmplefed. 
I  kni>\v  wlierc'if  I  siK-ak  wlien  I  siiy  tliaf  the  sejiarate  land-jrrant  cfdl*^  Is  a 
vital  Inliuence  in  certain  sections  in  directing,  elevating,  and  clarifying  views 
In  regard  to  Industrial  education,  and  we  have  no  right  to  minimise  the  im- 
portance of  the  Beiwrate  land-grant  college.  I  do  not  have  any  apoioiqr  to 
make  for  it. 

I  submit  the  resnltition  ?is  an  art  Ion  designed  on  the  part  of  tlii^  M^s<ielation 
to  miffy  in  ilu  iraim  .iiid  |iur|M>se  all  institutions  that  have  to  do  wth  jndUHtrisl 
edueatiiui,  .so  tar  as  the  land-graut  fund  Is  concerned. 

Work  of  thr  Cquntsy  Life  OoMiiiBStON. 

The  executive  committee  reportetl  back  to  the  convention  the  following  reso- 
lution presented  by  J.  A.  MacT^ean,  of  Idaho: 

Resoh  id,  That  this  ass(K  iation  express  Its  appreciation  of  the  work  of  tbe 
Country  Life  ('(unniisslon  in  its  preliminary  analysis  <»f  existing  rural  fvindi 
tions;  and  in  tlie  belief  that  lh»'  point  of  view  represented  by  this  commissiiiNi 
Is  Important  and  should  be  more  fully  develoi»ed, 

Rrtfilvrd.  That  the  executive  coniniittee  of  tins  nssneintion  l>e  authorized  and 
Instructed  to  uiemorialize  the  I'resident  and  Congress  (1)  for  the  general  distri- 
bution of  the  rer»ort  of  the  <V>nunIssion  on  Cktuntry  TJfe.  (2)  for  some  provision 
i)y  Congress  for  diiTcst iii'.r  and  Titilizing  the  great  mass-  of  material  and  informa 
tlou  coliected  by  tlie  eommission.  and  (3)  for  provision  by  Congress  tor  a  broad 
and  syRteniatfc  Inquiry  of  extended  character  into  the  economic,  social*  and 
educational  ronditioiis  that  afTeet  rural  life. 

The  resolution  watt  adopted.  ' 
[BuU.228] 


Digitized  by  Google 


45 


Repout  of  CoMMirrKK  on  AiriLiATiON. 

W.  E.  Store,  of  Indiana.  The  question  wus  ruised  on  tlie  recommendation 
of  thp  comniUf^'*'  "ii  affiliation  tbat  the  association  invite  theso  aJliod  socloties 
to  UHH't  tin  1  in  sliiy  |irwe<linjr  tiH»  main  meeting  of  the  convention  of  this 
ai^sociation,  whicii  should  bo  called  for  Wednesday  instead  of  Tuesday  as  here- 
tofore Tlie  ^ecntlve  committee  thought  It  would  be  better  not  to  specify  the 
daye  of  meetings  of  the  association  or  these  soclettes,  as  called  for  by  this  rec- 
ommendation, preferring  rather  that  the  action  might  be  that  the  association 
Invite  these  nllletl  societies  to  meet  on  the  d.iy  preceding  thi*  bt-^'tnning  of  the 
convention  of  this  ass<K-i:ition.  having  in  mind,  of  course,  to  make  prelimln|iry 
provisiou  for  the  assembling  of  these  societies. 

The  recommendation  of  the  executive  oonimittee  and  the  report  as  a  whole 
were  adopted. 

RECTOMMRNDATtOnS  OF  THB  EXECUTIVE  COMMITTEE. 

The  committee  npi>f>lnftMl  ^»y  the  chair  to  fimsjdcr  tiie  rpctuninendatlons  con- 
tained In  the  ri'imrt  of  tlu'  executive  eoinmlttee  re{R)iCiHl  as  follows: 

Your  committee,  to  whom  were  referred  the  suggestions  of  the  execuUva 
committee,  begs  leave  to  report  as  follows: 

That  the  representalien  nf  tf,,.  interests  of  this  hody  iK^foi-'    tlie  ('arneffie  - 
Board  shall  rest  with  the  executive  committee  Itself,  with  the  uuderstaudlug 
that  ft  may  secure  any  and  all  assistance  necessary  to  the  adequate  represen- 
tation of  the  varied  Interests  invoivwl. 

This  recommendation  is  uo  reflection  uitou  either  the  ability  or  the  faithful- 
ness of  any  Individual,  but  at  least  four  classes  of  Institutions  are  Involved  in 
this  matter,  viz,  the  college  that  is  connecte<l  witli  a  university,  the  college 
that  is  distinct,  the  station  tbat  is  connected  with  n  college,  and  the  station 
that  is  distinct. 

The  comiKjsition  of  the  executive  conunittee  is  usually  favorable  to  the  rep- 
resentation of  all  these  interests  far  more  ade<iu:itely  tlinn  they  could  be 
repre»ente«l  by  any  individual,  with  the  nddnl  presti>;e  that  kws  with  its  iK>8l- 
tion  as  refiresentative  of  this  liody. 

Your  committee  further  ret.'onunends  that  the  ex<MMitive  commItte<»  be  author- 
lxe<l  and  instrueieil  to  secure  the  publlcatl(Mi  in  full  of  tlie  proceedings  of  this 
association,  omitting  only  irrele^'ant  discussions  and  extraneous  matter;  and 
that  for  this  puri»oRe  the  pr«K-ee<ilntrs  shall  be  edited  and  prepared  for  publica- 
tion by  the  secretary  of  the  association. 

In  case  It  is  ikh  esM^iry  to  publish  at  the  expense  of  the  asaoclatlon  the  bills 
ahflll  be  audited  anil  paid  la  the  usual  manner. 

Kespectfully  submitted. 

El  nAVENFOBT, 

A.  B.  Storms, 
E.  A.  Bbyan, 

CommUtee, 

The  report  was  adopted. 

Amk.nhmknt  of  the  Constitition. 

The  questlop  of  amending  the  constitution  to  provide  for  a  wvtion  on  extension 
work  was  taken  ti[».  The  pro|M>se<l  anieudmeut  rei>orted  from  the  last  couvcu- 
tion  of  the  ass<x'iatiou  was  as  follows: 

At  the  end  of  paragraph  1.  under  the  head  of  Sections,**  add  the  following 
clause:  "A  section  on  extension  work  composed  of  directors  or  superintendents 
of  extension  departments  in  the  in.^ittttions  in  this  association,  or  the  repre- 
sentatives of  such  departments  duly  and  s|MHMfl<*al!y  accreillted  to  this  section." 

On  n  enll  of  the  roll  of  dpleKnt**^  Ity  the  secretary  42  voted  aye  and  0  nay.  and 
the  amendment  was  declared  adoi»ie«l. 

The  executive  committee  was  authorized  to  make  such  verbal  ctianges  in  the 
constltutloo  as  might  be  rendered  necessary  by  the  adoption  of  the  ameodment. 
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Extension  Wobk. 

K.  L.  BtTiTEBFicu).  The  ccnnmtttee  on  extension  work  wtolies  to  requMt  tlmt 

the  oflU'crs  wlio  nre  nominated  by  tbe  a^scH-iation  for  the  8fH*tir»n  on  oxtonsiiin 
work  be  aiitlmrizcd  to  prepare  a  projrrani  for  the  so<*t!oii  at  the  next  timetlnf 
of  this  ansoriat ion.  ami  the  roiinuiitt'e  in  order  to  bring  the  matter  dedtiitely 
fore  the  association  would  recommend,  or  suggest,  iJerhiiiis,  that  the  chairman  ol 
this  section  for  this  year  be  A.  M.  Soule,  of  Geoi^a,  and  the  oecretary.  G.  I 
Cbristle.  of  Indiana. 
The  reoonnnondatlon  was  adopted. 

W.  II.  Jordan,  of  New  York.  ur>;e<l  nior<»  prompt  attenti«iti  on  the  ]virx  <»f 
otilcers  of  the  sections  to  the  preiiaratiou  of  their  i>rogranis  for  the  uext  meet- 
ings. 

BCSOLUTIOlfS  OF  THAHKS. 

Resolntlons  of  appreciation  and  tbanks  to  various  agencies  tbat  contribnted 

to  the  sueees<.s  of  the  Porthmd  meeting,  including  the  Oreg<m  Agricultural  r.»V 
ir  ^e.  th(>  Portiaud  Commercial  Ciub,  and  tbe  cittsens  of  OreRon  g^eraUy,  wot 
adopted. 

CONStUV.vriON   OF  XaTUKAI.  KKSOUKCKa 

The  report  of  the  eonimlttee  on  tlils  siil).1(Ht  hfinu'  .  alU'd  f«>r.  .T.  I..  Snyder,  of 
.Mi<-l!igau,  chairman  of  the  coumiittee.  suid  tlmt  there  wus  no  formal  rciwrt  ttt 
make. 

The  committee  was  continued. 

EuEcnoK  or  OmcEOs. 

The  following  oflleers  were  chosen  for  the  ensoing  year:  President,  V.  J. 

Kerr,  of  Oregon.  Vice-presidents — first.  H.  J.  Waters.  i>f  Kansjis;  second,  W.  P, 
Hrf)oks.  of  Mm s-^M -husetts:  third.  C.  A.  T.ory.  of  Colorado;  fourth.  V.  II.  Ilolfi 
of  Florida;  fiftii,  L.  Foster,  of  New  Mexico,  Secretary  and  twrnKurer.  .1  L 
nills.  of  Vermont.  Hlbliographer,  A.  True,  of  Washington.  D.  (\  Meniijer' 
of  the  executive  committee — from  the  section  on  college  work  and  adiulnistr^^ 
tton,  W.  O.  Thompson,  of  Ohio;  J.  L.  Bnyder,  of  MicbUpin;  W.  E.  Stoncv  M 
Indiana;  from  the  section  on  station  work,  W.  11.  Jordan,  of  New  York;  C  F. 
Curtis8.  of  Iowa. 

The  fiill«n\  in^  nominees  for  oflieors  of  tho  «»><  finiis  were  confirmed  :  Colic? 
MM  tii'U — rhairniaa,  S.  Avny,  of  .Nehraska  ;  .-hi n el.i W.  I).  (Jlbbs.  of  Xi-w- 
llampHliin»;  program  coumiittee,  the  chairman  and  secretary  of  the  wtx-iHu- 
Station  section— chairman^  F.  B.  Linfleld,  of  Montana;  secretary,  a.  L.  Ba»- 
sell,  of  Wisconsin ;  program  committee,  the  chairman  and  secretary  of  the  ser^ 
tlon  and  w.  II.  Beai.  of  Washington,  D.  C.  Section  on  extension  work-'chair 
man.  A.  M.  .Soule,  of  tJeorgIa ;  secretary.  (».  I.  Christie,  of  Indiana. 

The  foHowinfT  ai>p<«fntn>ents  (ai  the  Mandlnf  <oinnilttees  were  made: 

Comnnttet;  on  iii.si ruction  In  agriculture:  J.  l'\  Duggur,  of  Alabama,  aud  W. 
E.  Stone,  of  Indiana. 

Committee  on  graduate  study:  W.  O.  Thompson,  of  Ohio,  and  Brown  Ayrea. 
of  Tennessee^ 

r\>Tn[n!ttee  on  extension  work:  A.  M.  Soule,  of  Georgia,  and  E.  A.  Bomctt 

of  Nebraska. 

(Nmmdtte*'  on  exjH'rinirnt  .^tjition  mL'aaissation  and  policy:  M.  A.  ScovelU  ot 
Kentucky,  aud  L.  (i.  CariK'titer,  of  ("olurado. 

The  chair  explained  that  Director  Thome  had  siieiially  reipiested  that  he  be 
not  reappointed  opon  the  committee  on  station  organliatton  wad  policy. 
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IlKPORT  OF  Committee  on  Station  OaoAMisAnoM  amo  Policy. 

The  following  report  was  presented  by  Ew  Davenport,  chairman : 

TIi«>  coiniiilttcc  on  Rtntlon  ortranlzaf Ion  jiikT  iK»lIcy  luis  continuously  8tiulicd 
the  more  sulicut  features  of  ijtuUuu  work  uud  lu  cacU  of  \i»  reportii  liaH  dealt 
with  wome  one  phase  of  the  subject.  For  three  years  It  has  been  collectfnjr  data 
as  to  the  nit'tlKMls  of  disseinination  of  the  results  of  statiou  investlpition. 
While  your  couinilttee  have  other  subje<'ts  under  <'<»nsldernilon,  this  refiort  la 
confined  to  reoonunendatlons  relative  to  menus  of  i»ublielty. 

This  reiKjrt  is  preseuted  in  two  Hoctlons,  one  having  reference  iirinmrlly  to 
publications  by  the  stations  themselves;  the  other  to  a  counnon  medium  of 
publisliinu'  the  results  of  station  research  work.  The  recommendations  cover- 
ing the  station  publications  are  made  in  the  Interest  of  uniformity.  An  ex- 
tensive  study  of  thcs*'  publications  betrayed  a  vjnMoty  in  form.  seHal  number, 
and  pagination  confusiuj;  beyond  expression  to  tlie  would  bt'  student  and  col- 
lector. The  new  dei>arturo  in  a  comm(»n  medium  for  publishing  the  resnlts  of 
station  research  work  is  n-i^oninieufle*!  after  a  palnstakluff  study  extending 
over  eighteen  mouths.  In  which  ihe  attempt  was  made  to  obtain  the  Ideas  and 
wishes  of  the  members  of  this  associatl<»n.  The  outline  proposed  has  been  dls- 
cusaed  in  and  Indorsed  by  both  the  college  and  station  sections  of  this 
assoclatioiu 

MKAN8  OF  DXSSEMINATmo  EnTATIOlf  WOBK. 

Til  tlie  Tlntch  nnd  Adams  acts  provision  was  made  for  the  acquisition  of 
agricultural  iuf4>rniation  liy  means  of  research,  also  in  the  Hatch  Act  for  (he 
publicatbm  of  the  results  of  su(  h  research  In  station  bulletins,  but  In  many 
of  the  States  n  large  proiN)rtl(Mi  of  the  farmers  either  do  n'<t  nvelve  the  bulle- 
tins or  tliey  are  unable  to  protit  l)y  thciu  ius  they  should.  In  view  of  this 
fact  every  legitimate  effort  should  be  made  Ut  aid  the  agrtcnltnral  press  In  pre- 
sentlntr  llic  station  work  t(v  t!)(>  p<>opic  at  large  In  a  jiopuhir  fonn.  To  this 
^end  almtracts  of  bulletins  should  tK»  lurnislicil  to  the  press,  and  al.su  illus- 
trative material  hy  way  of  cuts,  charts,  etc. 

It  is  nMommeudctl  that  great«»r  :itt(Miioiii  be  given  to  the  organlziition  of 
deimrtmeuts  of  c«»oi)eratlve  exiierimentation  under  such  a  system  that  the 
flFtatlon  shall  oversee  all  of  the  important  features  of  the  work,  stich.  for 
exaniplo.  as  th(>  lnan?nratlon  of  experiments  in  the  field  and  the  harvc»ting 
and  weighing  of  the  crops. 

It  Is  further  recommended  that  the  stations  lend  their  symiwthetlc  support 
to  th(^  r>r;:anlzntlon  of  d<'inf>nstratlon  unions,  wblcli  shall  have  for  their  pur- 
pose the  exploitation  l)y  tlie  meutbers  of  the  station  work  worthy  of  general 
application. 

On  nc  count  of  tho  fact  that  the  stati«>n  investigator  has  little  time  for  Insti- 
tute work  It  should  be  his  province  to  teach  the  agricultural  ttnicher  rather  than 
the  public,  thouj^h  it  Is  desirable  that  he  should  orcasloDally  attend  Instltntea 
That  tids  may  be  successfully  dtuic  It  Is  recommende<l  that  short  normal 
courses  be  held  at  the  colleges  or  lndei)endeut  stations  iirlor  to  the  begluulug 
of  the  Institute  season,  and  that  the  stations  should  cooperate  in  this  work 
by  way  of  setting  forth  Its  resnlts  and,  when  desirable,  provide  IllustFatlire 
material. 

STATION  PtTBUCATIONS. 

The  publications  of  the  stations  termed  "  bulletins  "  should  contain  solely  the 
results  of  research,  the  flnancfal  statement,  and  a  general  description  of  the 

work.  They  should  lie  |>aged  c(»ntiiiuously  throughout  a  given  volmne,  and 
Should  be  arranged  in  volumes  of  convenient  size  for  binding.  Kach  volume 
should  have  a  table  of  contents,  a  title  page,  complete  Index,  and  accompany- 
ing directions  for  binding.  The  table  of  c*ontents.  title  page,  and  in«lex  should 
be  so  }>rlnted  that  they  can  be  easily  removed  and  placed  in  proper  position 
without  cutting  to  single  pages. 

AM  publications  dealing  with  Inspection  work  of  whatever  kind  should  be 
puhHsliod  under  a  series  known  as  "  oHlcial  inspections."  These  should  be 
nuiul>cred  consecutively,  regardless  of  the  order  of  setiuence  of  the  insiUHrtion 
work  ;  for  example:  Fcriili/cis.  No.  1;  feeds.  No.  2;  fertilisers.  No,  3;  human 
foods,  Is'o.  4;  and  on  hards.  .No.  5. 

Snch  pubUcations  may  or  may  not  be  paged  consecutively,  since  the  material 
Is  usually  only  of  transient  valuer 
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Tbe  aunual  report,  if  merely  embriiclug  tlie  tiuanclal  statements  and  a  \«M 
Bumroary  of  tbe  work  of  the  year,  sboald  be  iMued  as  a  "  balletln.**  If  it  iiot 

]i\v'r:*'  size  and  is  made  n  repository  of  utatrer  of  penuaneut  value^  tt  Aoald 
have  its  own  table  of  cuuteuts,  title  page.  uuU  iudex. 
All  other  matter  published  by  tbe  utatfonB  should  be  clamed  aa  "  mlBcdlniwiHtt 

iniblicatftms."    This  may  Include  ^i^•■n^ar^!.  notfs  to  the  iircss.  ifr    S'lrli  n 
ter  need  not  be  preiiared  wltli  refcreuce  to  preservation  in  indexed  volumrts. 
Bulletins  of  auch  character  as  not  to  be  of  'interest  to  tbe  general  ftjwt 
should  be  nuuilK*ro<l  and  pagtHl  wn^i^»tnltlv«My  with  the  others,  but  :»hould  l» 
issued  only  in  liuiititl  inlitlouss,  chletly  to  librarit's  aud  scieutitic  workers.  Poi^- 
lar  abstracts  of  ail  such  l>ultetlns  should  be  iire|)ared.  sbowinj?  tho  nip's  r-ife- 
sonttKl  by  tlio  (•<)nii)lete  bulletin,  tlius  Indicatiii;^'  to  all  who  wish  to  t)ind  thtu 
that  a  roniplete  »  opy  should  Vtv  secured  to  talie  the  place  of  the  one  in  ai>^initt  | 
All  bulletins  aud  reports  should  have  the  number  aud  date  of  the  publicatiflo  | 
at  the  top  of  the  left-hand  page  and  a  running  title  at  the  top  of  the  page  at  tft» 
right. 

The  name  of  tlie  station,  tlie  number  of  the  bulletin,  aud  the  title  &houliiai' 
pear  conspicuously  and»  uniformly  for  a  given  station.  In  the  same  place «a  die 

title  pajre. 

All  bulletins  should  be  elect rolyjied.  if  iwsslble,  in  order  thtiL  later  dtUiatid? 
for  tlu'in  may  lie  satisfied. 

Kach  station  should  set  apart  a  suflicient  reserve  of  eH«'li  bviilftlii  t.)  ni'M 
demands  for  several  years  froiu  Imiwrtant  libraries  aud  from  Ivindretl  lustitu 
ttona,  to  tbe  end  that  such  Institutions  may  be  able  to  make  their  boaad  !* 
complf  tf». 

Each  bulletin  and  each  article  iu  reix>rt8  should,  when  practical,  coutaiu  ^ 
brief,  concise  summary. 

The  staiinns  slumld  ndojit  tli<>  same  abbreviations  in  referring  to  other  potlli' 
cations  us  ure  used  iu  the  Exiierlment  iStation  Record. 

RESEARCH  JOURNAL  FOR  EXPKRIMBlfT  STATIOlVS. 

A  journal  of  agriculturai  research  witli  uiiiforni  size  of  \ni^v  t<»  contnio  dfr 
talle<l  <>ri);inal  roftorts  of  scientific  Investigation  made  by  the  agricultural  eij^ 

nietit  stations. 

This  journal  to  l>e  i>ul»lished  l)y  the  rnlte<l  Staites  l>epartment  of  .Vjirlrnltiw 
under  the  terms  t>f  a  ((xtjKM'ative  arrangement  between  the  Secretary  of  Asr 
culture  and  the  Association  of  American  Agricultural  Colleges  and  Experinw)^: 

i^tatious. 

The  use  of  this  Journal  will  not  preclude  the  publication  of  tbe  same  malnit' 

by  the  indfvfdmil  station. 

The  journui  to  be  prejj«trtHl  under  the  general  niauagemeut  of  au  edltori^ 
board  api»oiutod  Jointly  by  tbe  Association  of  American  Agricnltural  Ce\^ 

and  Experiujeiit  Statiniis  niu!  the  Secretary  of  Ajrrif'iiJtnro. 

The  Director  of  the  OUicc  of  llviieriment  Stations  to  be  ex  olheio  secretar)  ' 
the  board, 

Kilitorial  offl*  o  to  be  In  the  Offlce  of  Experhiu  nt  .Stations. 
Cost  of  i)ublicatlon  to  be  defrayed  by  Congress. 

Free  distribution  to  be  restricted  to  lists  to  be  prepared  under  the  •oi'* 

vision  nf  the  eilitori.il  l>nard. 

Trice  lists  to  l>e  regularly  sent  to  lists  of  ludividuais  and  Institutions  nt  b<'^> 
and  abroad  preimred  under  tbe  siipervlidon  of  edltortal  board. 

The  hcpMrtnient  of  A»;ricuiture  to  be  Itt  ttowlse  held  responsible  for  article 
published  in  this  Journal. 

The  executive  committee  of  the  association  are.  I>y  tbe  adoption  of  thli  i*" 
port,  instrnctiil  tr>  cojifer  witli  tlie  llntioral)le  Secretary  <»f  ARriculinit',  ami 
take  siicli  steps  and  use  sucli  means  as  shall  Iji  their  judgment  lead  to  m 
est^^blishment  of  a  medium  of  i)ublicutiou  for  station  research  on  the  genew' 
principles  herein  outlined. 

E.  D  a\t:npobt. 
H.  .T.  Wheelf-B. 
Chas.  I>.  Wooi>s. 
Chas.  K.  Thobne. 

The  report  was  adopted. 
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AHRVAL  DUX8. 

It  was  voted  tliat  tbe  aaiiesMnent  for  tlie  coming  ]r«ar  be  |15  for  each  college 
and  station  representrd  In  the  aasocUitloii*  but  that  In  the  event  It  became  neces- 
sary for  the  at^iHK'intloa  to  meet  thr  rxpcu^t-  of  prititinK  tbe  {Mroceedings  of  the 
association  then  the  aaaeaament  should  be  $25  for  each  college  and  station. 

FVNI>8  KOa  THE  GUiUIUATIi  JSCHOOL, 

E.  Davbnfobt.  While  we  are  considering  financial  affairs  It  may  be  proper  to 
say  a  word  about  our  graduate  school  fund.  The  auditing  committee  In  look- 
ing over  the  treasurer'K  books  waiH  reniln(le«l  <»f  the  fact  that  only  bistltu- 
t}(»ns  hnvo  sii!»s(nMh<Hl  t"  the  ^raduato  fund.  This  Is  m  scrifus  s'fnntltm.  I 
st>eak  of  it  from  the  stuiidpobit  of  a  member  of  the  coumdttiv  on  uradujite  study 
and  of  oue  who  has  hud  something  to  do  with  tlic  expeuses  of  Ihe.^e  Nchools  In 
the  past 

'  We  have  had  aome  difficulty  so  far  In  finding  Institutions  wilting  to  enter- 
tain this  graduate  84'hool.  jind  I  am  sure  others  will  agroe  with  me  tn  saying 
that  this  entert;iinnu'iit  !s  no  snuill  btirdeti  iipoti  ;ni  itiMtltiUion.  It  goes  with- 
out saying  that  tljc  supply  of  instltutinns  willing  to  invite  tiie  sf^httol  which  the 
association  has  ado[ited  or  developeti  and  which  it  only  partially  supports  in 
money  Is  going  to  be  uncertain.  Legal  diflleultles  are  cited,  but  In  general, 
either  22  colleges  are  acting  Illegally  or  22  other  Institutions  are  too  much 
scared  about  ttie  law.  This  matter  of  $25  per  Institution  ikt  year  for  this 
pnnw>sp  \h  a  simple  matter.  T  cnn  not  w^e  whero  if  wonltl  1h>  UIcvrMl  in  any 
case.  I  >-nv  m^t  helirve  tli.it  out  of  our  50  colleges  aud  lustitutious  iu  tills 
country  only  22  cun  help  to  support  this  school. 

A*  CL  TatTK.  I  heartily  agree  with  what  Dean  Davenport  has  said*  and  in  that 
connection  it  must  be  kept  In  mind  that  the  money  contribution  of  the  holding 
institution  is  only  a  small  part  of  its  actual  contribution,  bivause  the  institution 
gives  the  tiso  of  its  ImildinKs.  laVxiratorios,  (•qnlpnient.  and  the  si'iniccs  of  a 
consiflcralilc  nnnilxT  nf  its  farnlty  to  tlic  j:raduate  school,  S4)  In  the  total  it  is  a 
very  large  coutrlbulicai  that  the  iiolding  insiitutlou  has  to  supply,  it  seems  tu 
me  that  the  other  institutions  represented  iu  the  association  should  show  their 
sense  of  gratitude  toward  the  holding  institutions  by  a  generai  cooperation  In 
the  work  of  the  s<'1kh>I.  I  can  linrdly  l>elieve.  whatever  the  legal  status  may 
be,  fhnt  any  institution  representeil  In  this  assoclatbai  can  not  stnaire  $lir»  a 
y«']ir  from  wnnt*  sonrio  which  nmy  bo  devoted  to  the  purpose  <»f  gradunte 
schools.  It  only  netnls  a  little  attention  on  the  part  of  the  managers  of  thes*; 
institutions  to  secure  more  general  cooperation  in  the  work  of  the  schoola 

It  is  also  very  desirable  that  some  arrangement  should  be  made  within  each 
agricultural  college  by  which  members  of  the  faculty  and  station  workers  may 
have  opiK»rtunlty  to  attend  this  graduate  school.  The  membership  has  steadily 
risen,  but  so  far  It  has  not  rcnrlicd  the  point  If  oni'ht  to,  provided  there  WU8 
genera!  participation  In  the  school  by  all  the  institnl  ions. 

I  recognize  the  fact  that  the  labors  of  the  faculties  of  these  institutions  me 
constantly  Increasing  and  particularly  that  the  establishment  of  summer  seasions 
has  made  It  difficult  for  men  to  attend  the  graduate  school.  But  I  feel  sure 
that  if  all  the  Institutions  have  clearly  In  mind  the  a<hantagi's  of  the  graduate 
school  th(\v  CMU  >i,rning«'  tb^i  some  members  of  their  faculties  In  every  case 
will  be  al»le  to  attend  lis  sfSMuns. 

The  assiM'latlon  tlini  atljonrnt'd  sine  die. 
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MINUTES  OF  THE  SECTIONS. 


SECTION  ON  COLLEGE  WORK  AND  ADMINISTRATION. 


Afterncxkn  Session,  Wednjjjsdav,  August  18,  1909. 

Tbe  meeting  was  culled  to  order  at  2  o'clock  p.  ni.,  by  W.  J.  Kerr,  of  Oregon, 

SfHTctnry. 

In  the  abaence  of  the  clialriuan,  J.  C  Hardy,  of  Mlwiasipiil,  waa  cboaen  to 

pretside. 

The  following  paiwr  was  imd  by  A.  B,  Storms,  of  Iowa : 
The  DisTiNCTiVB  Wobk  op  the  Land-(;bart  OoLuioea :  Thkim  Fcnotion,  Scope, 

AHO  OBOAHISATIOM. 

The  '*  land-grant  college  baa  now  been  in  existence  loni;  enough  to  malca 
tlu>  iiKiuiry  ns  to  what  definition  it  baa  wrought  ont  for  itaelf  both  pertinent 

and  interest  iug. 

It  was  obviously  the  Intention  of  CongrecHi,  which  ont  of  its  wenlth  in  landa 
appropriated  endowment  for  the  purposes  expressed  in  the  Morrill  Act,  that 
institutions  of  lenrnluK  should  l)c  organized  entirely  distinct  from  existing 
state  universities.  It  was  an  after  thought  in  several  States  that  this  en- 
dowment might  be  tumeti  over  to  the  state  universities  on  condition  that  the 
universities  should  incorporate  into  their  curricula  the  aubjecta  required  in 
the  Morrill  Act. 

Tlie  argument  for  thus  centralizing  the  e<iucational  resources  of  any  State 
In  cTio  institution  is  fnniiHnr.  This  argument  was  usetl  effcftivcly  by  Presi- 
dent Andrew  I).  While  in  tli«>  case  of  (\)rneli  I'uiversity.  And  this  |K)licy  of 
centralization  has  been  followed  In  a  number  of  other  States  than  New  Ywlc, 
thoujrli  I  bi'licve  in  New  Yorlc  an  Institution  separate  frdin  rorncll  luis  now 
been  authuriml.  Wisconsin.  Illinois,  Nebrasiia.  and  Miuuesuta  are  nuluble 
luHtancea  of  thla  centralizing  policy. 

tIh>  r(>>m>n8  for  conaolldatlon  may  be  aummariaed  briefly  aa  economic  and 
pedagogical. 

It  would  appiar  to  be  more  economical  to  administer  the  interests  of  a 
college  of  sijrricnltttre  and  moclmnic  arts  sis  part  of  a  greJiter  unlv^•^^•i1^■  tlian 
as  a  seimratc  institutiuu.  rcda;.:oi;ieuli.v  the  idea  lias  been  a  fascinatttig  one 
that  a  university  ahonld  be  a  f)lace  of  learning  where  anybody  could  get  any- 
tliing.  As  nearly  as  |K>ssible  it  has  hrcD  folt  that  a  tiruvt  rsity  should,  us  its 
name  implies,  Im>  hospitable  to  all  learning;.  lu  Auterica  |iarticularly  there  has 
been  a  very  eager  aml>ltluu  for  bigness,  and  It  has  been  considered  that  re- 
sources, scope  and  variety  of  work,  and  numerical  enrollment  of  atudenta  were 
tests  of  grealuciiH. 

In  all  candor.  lias  not  the  time  come  for  frank  and  critical  Incpilry  Into  the 

validity  of  some  of  tlicsc  current  ideas? 

It  lias  »o  long  gone  almost  without  challenge  that  those  Stat«s  were  some- 
how actuated  by  a  narrow  and  sbortalghteil  policy  that  organized  their  coll^ea 
of  rr_'ricultnre  and  nifH'hanIc  arts  scj^nratoly  fnnn  state  miivorslties  that  it  may 
»eem  startling  and  revolutionary  to  sugg«?st  the  |x)sslbllity  that  sucii  stM»aratc 
organtaation  la  firat  of  all  In  tbe  aplrit  and  Intent  of  tbe  original  land*grant  act, 
and,  second,  that  such  separate  orjrnnization  is  i'(  :1:!;;n;ri rally  tho  wlstr  iK>licy. 

These  are  suggestions,  however,  which  I  wish  to  make  at  this  tUne. 
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Our  "  Magna  Charta  "  reads  in  part,  "  and  the  Interest  of  which  shall  be 
taivlolably  appropriated,  by  eaeh  Btate  which  may  talce  and  claim  the  benefit 
of  this  act,  to  the  eminwmeiit.  supiwrt.  and  maintenance  of  at  least  one  ct>liege 
where  the  leading  object  shall  be,  without  excluding  other  scientific  and  clas- 
sical Btndles.  and  including  military  tactics,  to  teach  such  brnnches  of  learning 
as  are  related  t<>  iigricnlture  and  the  mechanic  arts  in  such  manner  as  the 
legislatures  of  the  States  may  respectively  prescribe,  iti  order  tn  iironn)t»»  the 
liberal  and  practical  education  of  the  industrial  classes  iu  ihv  f-i'venil  jmrsiiits 
and  professions  of  llfi*," 

In  Iowa,  which  may  be  taken  as  typical,  the  general  assembly,  September  11, 
ISOL'.  accepted  the  grant  ui>on  the  conditions  and  luider  the  restrictions  wn- 
liiitH  d  in  the  act  of  Congress,  and  by  ao  doing  entereil  into  contract  with  the 
Geufral  (Jovernment  to  ovovt  nnd  keep  in  repair  all  iHiUtUngH  jkhh^shth-  f"r  t\n^ 
use  of  the  college.  By  llii.s  art  of  the  general  assembly  the  college  was  rliaiijiwd 
from  an  agricultural  institution  into  a  college  of  agriculture  and  iiio-hanScal 
arts  with  the  broad  and  liberal  course  of  atndy  outlined  in  the  XuUowInf 
paruK'  iiph. 

In  18S2  the  general  assembly  pasaed  an  act  defining  tbe  course  of  study  to  be 

pursued  as  follows : 

"Section  1.  That  section  1021  of  the  ("ode  is  hcrt'b.v  rcinviled  and  the  follow- 
ing Is  enacted  In  lieu  thereof:  '  Section  ItiJl.  There  shal)  be  adopted  and  tansllt 
In  tbe  State  AjrrlnillTtrnI  Collogea  bro.-nl.  liberal  and  |ir.i<  tlcal  course  of  sti^dy, 
in  which  the  leading  branches  of  learning  shall  relate  to  agriculture  and  the 
mecbanic  arts,  and  which  shall  dim  embrace  such  other  brancbea  of  lewmlnir  as 
will  most  pnictically  and  lihcrally  edm-ato  the  aKrlcirltiirnl  nnd  fndustrla! 
dassch  la  the  several  pursuits  and  professions  of  life  including  uiiiiiur}' 
tactics.' " 

T'ni\ ('rsil ies  were  inor*'  p;ii:er  to  enjoy  the  benefits  of  the  endowmf-riT  than  to 
carry  out  its  purpose,  though  it  should  In  Justice  be  said  that  now  some  univer- 
sity authorities  are  earnestly  seektnir  the  development  of  this  phase  of  their 
work  and  with  commendable  sucross. 

At  first,  however,  the  presence  of  older  and  more  definitely  establisheil  courses 
of  study  and  professional  schools  overshadowed  the  newer  Interests.  Especially 
has  this  been  true  in  agricultural  science.  Schools  of  npr!cultur»»  ha%  «-  Imht; 
organised  iu  connection  with  universities  that  were  purely  secondary  iu  grade, 
or  the  conrses  In  agriculture  have  been  entabllshed  with  practically  no  entrance 
roqiilrotiKMits,  or  with  low  entrance  rr(]i;lniiionfs.  In  sonio  States  the  energie? 
of  the  faculties  In  agriculture  have  been  dt>voted  to  short  courses  of  a  'few  we(^ 
or  a  few  months  rather  than  to  thoroughly  collegiate  courses  leading  to  depnrees 
and  based  on  a  thorough  study  of  the  natural  s<'len<*es. 

On  the  whole  it  seems  to  liuve  been  easier  to  develoj)  courses  of  aeientilic 
character  and  collegiate  grade  nnd  to  command  student  enmllment  In  consld- 
I'rablc  numbers  for  sncli  courses  where  the  Institutions  have  t>e<'u  i)rj::nii>ied 
aeimrateiy  from  State  universities.  Cornell  is  a  notable  exception,  and  iu  311d- 
nesota,  Nebrasica,  and  Wisconsin  there  are  conntes  of  collegiate  grade  enltstinf 
liicronsliisr  nTiinbers  of  students.  Tlowev*  r.  tl,.-  iitii\  f^rsity  colleges  of  agrlcnlturs 
have  followed  somewhat  tardily  iu  this  development. 

There  is  a  pedagogical  reason  for  se<parate  organisation— perhapa  It  SbouM 
be  called  an  administrative  renson— which  has  received  but  little.  If  any,  ade- 
quate coQsitleratiou.  The  rapid  evolutiou  of  courses  of  study  iu  the  fields  of 
applied  science  has  resulted  In  a  variety  and  extent  of  work  snfllcient  for  any 
one  ndinlnlsTrntlve  head  or  governinti:  body.  A  well-tHiuippetl  college  of  agri- 
culture and  mechanic  arts  tonlay  will  ofifer  five  or  six  hundred  distinct  courses 
of  study,  will  have  a  hundred  Uiboratortes,  and  faculties  numbering  one  hundred 
and  flfly  or  two  hundred.  It  will  luive  resources  equivalent  to  an  endowment 
of  fifteen  or  twenty  millions  of  dolhirs  and  will  be  organized  into  twenty  or 
thirty  distinct  departments.  Its  student  enrollment  will  be  from  fifteen  hundred 
to  two  thou.sand  or  nioie.  This  Is  vastly  inoro  in  variety  and  Interest  than  any 
university  included  but  u  few  years  ago,  and  is  enough  for  one  Institution. 

The  department-store  Idea  Is  going  out  of  date.  The  grwit  historic  institu- 
tions of  learidng.  prolotyiK's  of  flie  naxlern  utdverslty  and  the  ntiMleni  cndlene, 
grew  up  around  a  mitral  and  single  Idea.  The  University  of  Athens  spnmg 
from  the  philosophical  impulse  of  SkK-rates.  Plato,  Aristotle.'  The  (  iii\orsity  of 
Alexandria  grew  u|>  around  a  library  and  the  passion  for  mannseript. 

The  Uuiverslty  of  Bologna  was  a  scho<d  of  law,  the  Ihdversity  at  Snl'Tno  was 
a  school  of  medichie,  the  University  of  Paris,  prototype  of  juoderu  uunersiiie^ 
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flprant?  from  tlu'  plillo'^nphical  Impulse  of  Abolnrd  and  wns;  essentially  a  scbool 
of  pbiluHuplijr  lu  tJbe  periuU  of  conflict  between  uominalitiui  uud  reallsiu.  Indeed, 
MM  Pr«0ldeiit  Schunnan  of  Oomell  hMM  fraokly  mid,  *'  The  notion  tbat  a  univer- 
sity Is  a  R  iuH>]  In  wiii<  ti  nil  tTu'  faculties  or  brancbes  of  knowledge  are  repre- 
sented ba9  no  warrant  in  blstory.'' 

Tbe  astonishing  complexity  and  variety  and  diversity  of  work  now  done  In 
Ins  ! t  ir ions  of  higher  learning  leads  to  many  perplexing  administrative 
probleujs. 

Is  there  not  in  the  fondamental  Idea  of  the  Innd-Rrant  eolleRe— namely  em- 

pbasls  niM)ii  s<-l«'nco  r»'l!it(*<l  t<>  the  Industrie's — a  milfylii;,'  and  iNxirdiimting 
influence  tbut  makes  for  syuiputb^'  and  cooperation  bard  to  ttccure  among 
eolleges  that  lack  such  coherenre?  The  American  university  ts  In  danger  of 
becoming  unwieldy. 

It  8<M»mM  logical  therefore  to  consider  tbat  tbe  typical  laud-grant  college  is 
the  f«'i»anitely  orgnulml  college  rather  than  those  orgnnissed  with  universities. 

At  first  tl»ese  instltutlniis.  though  inspired  with  a  groat  and  fruitful  Idea 
and  with  a  desire  to  make  higher  and  scientific  and  technical  education  demo- 
cratic and  to  bring  Its  privileges  near  to  all  the  i>eople,  had.  nevertheless,  to 
feel  tbeir  way  toward  a  definition  of  their  puriwse  and  to  worlc  out  suitable 
courses  of  study.  This  task  beconu»s  one  of  deepest  Interest  and  fraught  with 
not  a  few  ditflcultles  l>ecause  the  whole  field  of  applied  science  Is  new.  In 
agriculture  iiartlcularly  a  knowleilge  of  scientific  principles  and  tiicir  appli- 
cation to  tlie  problems  of  animal  huslMindry  and  of  the  soli,  of  dairying  and 
of  borlicullnre,  was  quite  imperfect,  but  has  rapidly  Increased  in  dftiulteness, 
scientific  a<runicy.  and  Industrial  lm|)ortance.  The  progress  of  tin-  last  forty 
years,  whether  measured  by  bnlk  or  quality,  is  probably  more  siguiflcaut  and 
more  iniiMirtaut  titan  tbat  of  all  the  preciHllng  centuries. 

Tbe  task  of  defining  the  field  of  science  and  apirtled  Science  In  college  courses 
also  presented  e<lucatlonal  problems  »if  the  gravest  importance.  If.  In  MPCf>rd- 
ance  witli  the  national  and  state  law.  tlie  youth  who  were  to  uittud  theso 
institutions  were  to  I»e  iiroadly  and  lliterally  educated,  and  at  the  same  time  to 
l)e  te<"hnically  tralnt'd  in  science  as  related  to  the  indtistries,  a  dnuMc  pnrj>ose 
of  most  critical  inqiortauie  must  be  kept  in  view — tlie  l»r<»ad  ami  liiu-ral  edu- 
cation of  young  men  and  young  women  and  at  the  same  time  their  sclent  itie  and 
ie<'hnlcnl  training.  Tbe  land-grant  colleges  have.  In  recent  years,  been  in  close 
conference  one  with  another,  their  presidents  and  reprcseu  tat  Ives  meeting  in 
annual  association,  each  profiting  by  the  experience  of  the  rest  Jn  an  endeavor 
to  develop  courses  of  sttnly.  to  cstal>lish  stnndanls,  and  to  determine  tlie  re- 
quirements for  scientific  and  technical  dej^rees.  It  la  obvious  that  there  must 
be  a  compromise  between  tbe  old  classical  Ideal  of  a  college  course  In  which 
*' not  hint:  useful  Is  taught"  and  the  ctiually  extreme  and  Inadoqtinto  notion 
tbut  such  an  institution  should  be  a  trades-scliool.  A  tradcs-schcMil  does  not 
broadly  and  liberally  educatev  neither  can  it  be  scientific  in  its  methoda  In 
tbe  nature  of  the  ens*'  the  franiers  of  the  orifrinal  organic  law,  of  the  Morrill 
Act,  and  of  tbe  state  acts,  did  not,  ttiemselvea.  have  a  completely  elaborated 
and  perfected  system  of  education  clearly  In  mind,  but  rather  a  great  and 
frnirful  Idea  wlii -It  must  be  left  to  the  collcfre  ntithorlt los  fir  clalioratton  and 
perfection.  The  development,  however,  should  be  in  fundamental  and  sincere 
harmony  with  the  purposes  of  the  law,  and  hence  the  law  Itself  has  become  the 
guiding  principle  and  regulating  ld<>al. 

Wbiie  under  tbe  law  it  would  be  entirely  consistent  for  a  land-grant  college  to 
offer  classical  courses  leading  to  the  degree  of  bachelor  of  arts,  and  while  In 
Hoiric  States  this  is  done,  lu  otln  rs  (  hissical  courses,  as  Bucli,  are  not  oflfercd  nor 
tbe  degree  bachelor  of  arts  given.  The  emphasis  Is  upon  science  studies  and 
npon  the  branches  of  apiilied  science  which  particularly  affect  agriculture  and 
•  in^H-hanU'  arts.  As  in  all  \vcll-estab!lsln'd  and  accredltwl  institutions  assum- 
ing to  give  broad  and  liberal  education,  certain  general  studies  are  considered 
essential,  su<4i  as  Knglisli,  including  principles  of  speech  and  expression,  and  a 
sutHclent  study  of  Enulisli  literature  to  give  the  student  a  somewhat  a<lequate 
standard  of  Individual  taste  and  Judgment;  brl(>f  but  comprehensive  courses  in 
history  tliat  shall  familiarize  tbe  technical  student  with  the  origin  and  develop, 
ment  of  tlie  Industrial,  social,  and  iiolitlcal  Institutions,  and  to  fit  him  for  Intelli- 
gent citizenship  In  a  free  c^ountry.  Some  study  of  modern  languages  is  »mlv«»rssilly 
recognized  as  an  lm|)ortAnt  element  lu  all  tiH'hnlcal  institutions  of  collegiate 
grade.  This  Is  i>arti<  ularly  true  In  those  branches  or  groups  of  studies  In  ai>- 
I»lled  science  wlii<  ii  lead  the  student  to  the  Ilteraliin'  of  .science  in  nther  tongues 
than  our  own,  and  for  tbe  tecbuical  student  to  make  bim  fumlliur  with  the 
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i  niriin?o  of  peoples  wtili  wliom  h»  to  likely  to  dMl  In  profeasloiMl  and  Mtattte 

work  In  after  life. 

It  In  obvlouv  that  the  original  act  aa  wwded  embodies  a  camptimSae,  He 

phrase  "wUlinut  oxchullng  other  seloutlfic  and  cln^sici!  stnt!io>^*"  f'xprr«JS»\«  :'. 
conservative  feeling.    It  treasures  a  protest  against  putting  »o  much  empinBis 
upon  **  mch  brandies  of  leanilnfr  as  are  related  to  agrtcoltnre  and  the  BNduuiic 
arts"  iiH  to  exclude  the  lunnanlties  and  Other  aelcDtlllc  stndleB  than  those In- 
meUiutely  related  to  the  industries. 

The  most  cfaaracterfstic  tendency  of  the  land-irant  college  Is  not  tmnai 
^renter  and  smitrr  hn-adth  -an  itcli  f(»  bf^-onie  a  university- -lait  \i\\\-.\h) 
orKaulc  evolution.  Its  greatest  danger  is  not  that  of  spreading  OTer  all  creatkn 
bift  mtber  of  becoming  too  Intensely  special.  Tedmlcal  atndiea  In  the  haadi  «f 
s|i(><'iallsts  arc  Hivciy  ft*  win  in  competition  with  more  general  ■Dbjerta for ftnsr 
able  placi^s  in  the  curriculum. 

Hie  land-grant  college,  by  Its  inception  and  development  is  essentially  an  ioitf- 
tute  of  tei'hnology.    Science  is  basal  in  all  Its  work,  but  Its  major  Interwt  i? 

Kcience  as  relattMl  to  the  industries."  The  two  great  lielda  of  industry  tpecWly 
nientioncfl  are  agriculture  and  uiwlimiic  arts  or  engineering.  Closely  «iHl 
logically  afflliatiKl  with  these  two  great  branches  of  applied  science  are  demeiOe 
technology  and  veterinary  sclenee. 

It  was  evidently  tiie  init  nt  that  these  institutions  should  bet  utHlucntional. 
of  tlie  Middle  West  are  so  tliorouKbly  conmiittt^^l  to  the  coeducational  policy  thit 
this  question  accnis  scarcely  debatable.  Sutrue  if  to  my  that  there  are  rasiiy 
young  Wiinien  wlio  desire  and  who  should  have  the  opportunity  for  tecbnlol 
courses  such  as  the  land-grant  college  is  peculiarly  fitted  to  give.  The  oollw. 
nuir<*over,  ne<Hls  tlve  presenee  and  the  influence  of  the  wonion  quite  as  nuioh  as 
the  women  niHHl  tlic  rollcKe.  Tlu>sc  best  actpiaiuted  with  the  wholeaouie  sudal 
atmosphere  of  co.  dn.  ntional  institutions,  where  social  life  Is  Incidental  asA 
rightly  regulated,  will  be  least  likely  to  question  these  statementa 

Domestic  ttH  hniilugy  courses  sliouid  be  of  collegiate  grade  and  thonmijtjlf 
aeientific  in  character,  and  are  best  developed  and  given  In  the  atmosfAei* of 
a  college  wiiere  the  major  interest  Is  nt)OTi  technical  phases  of  scientlfle  ntuJy. 

Occasionally  tliere  are  women  who  desire  technical  studies  or  courses  ir 
engineering  or  In  agriculture.  There  will,  I  believe^  be  tncreaalng  nutubers  of 
women  taking  |Nirt  or  wlioie  courses  In  af^cnltnre,  especially  couraee  la  bofti- 
culture  and  In  general  agronomy  subjects. 

Where  the. local  state  conditions  warrant  It  a  department  of  veteriMry 
science  not  only  may  ap|)roiirlatcly  but  should  be  establishe<1. 

Animal  husbandry  interests  are  of  Increasing  lm|x>rtauce  In  many  Staieiv 
eren  In  some  where  there  has  been  but  limited  Intereet  of  this  sort  herrtoftm 
Tliere  is  a  nrjflrt^ihlc  cxttMision  (if  hlglily  bred  and  valuable  live  stork  nnmi 
farmers.  The  8U|>erIor  value  of  pure-bred  stock  for  the  average  farmer  !»> 
become  welt-nigh  universally  accepted.  And  with  this  extension  of  llTe«tsd 
int«>n'sis  t]\v  dcniiind  for  ftic  scicntifii*  veterinarian  te  Increasing.  The  dij 
of  thi?  "  horse  doctor  "  Is  rapidly  iuisslug. 

Moreover,  as  we  well  know,  the  demands  for  scientifically  e<Incated  rthsfr 

nari;ins  in  n  i  flic  rcquiri'ments  of  government  ser\  ic«'  In  the  army  atxl  i" 

the  general  administration  of  tlie  ftMleral  laws  governing  interstate  coniuterc^ 
In  meats  and  other  animal  food  products  is  greater  than  existing  institntlAtf 
can  meet. 

Municipalities,  too.  are  rapidly  assuming  responsible  regnlntfon  of  milk  and 
m«'jjt  supplies  In  the  retail  trade  within  their  Jurisdi<'tion,  and  for  pro|)er  «9te 
cntlon  of  ordinances  covering  tliese  matters  as  well  as  in  the  dmfting  of  tb*" 
proper  ordinances,  vetcrinnrians  who  have  had  advantage  of  thorongblj 
up-to-date  ciiucatlon  in  the  scientific  aspects  of  veterinary  practice  are  In 
demand. 

The  Innil  trrnnt  college  !««  the  proi>er  and  economical  jilace  for  the  location  of 
dcpa I  t iiictits  (if  \cteriuary  jnctlic  fne.  The  necessary  s<.'ience  studies  will.  »^  ^ 
mat  lei  (,i  I  nurse,  be  available,  ciiemlstry.  zoology,  bacteriology,  and  histolou 
l>eing  s|K'clally  important.  Certain  work  In  animal  husbandry  will  he  thort' 
best  available.  For  while  the  studies  of  the  veteriuarlau  will  be  largely  of 
pathological  and  anatomical  conditions,  he  should  have  considerable  Instractlon 
In  regard  to  aniinnl  nutrition  and  breeding  and  the  general  prtnc!ph*s  of  tb** 
care  of  live  slock.  A  very  valuable  coordination  of  courses  between  de|<irt- 
meuts  is,  therefore,  easily  possible  between  veterinary  and  animal  hudModi7 
and  science  de|Nirtment8. 
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oaoAinBASioir. 

In  the  organization  of  departments  local  conditions  as  well  as  logical  segre- 
gation of  courses  of  instruction  must  have  consideration. 

In  {general.  It  Is  my  conviction  that  It  Is  best  to  bold  to?('thor  niult  r  the 
headship  of  a  single  dej)artment  all  the  work  of  an  Institution  tliut  ciut  luKaally 
be  classed  under  one  scientific  subject :  for  example,  there  is  increasing  Interest 
and  Import;! nr..  itfnrhing  to  bacterloloirj'.  Scientific  students  in  dairying,  in 
animal  bu.sband(y,  in  agronomy  i>art tenia rly  in  soil  studies,  in  veterioaiy 
.  ficlenoet  in  domestic  technology,  and  even  in  civil  engineering  when  fttudylnff 
the  strength  and  characfer  and  durability  of  materials  under  varying  con- 
ditions, must  give  attention  to  bacteriology.  Now,  it  is  of  course  possible  that 
a  special  bacteriologlat  should  be  added  to  the  dali^  department,  anotim  to  the 
veterinary  department,  and  fo  on  with  DO  coherence  or  titilty  between  theae 
various  lines  of  bacteriological  work. 

Such  an  organisation  often  appeals  to  the  heads  of  technical  departments. 
They  ran  thns  have  the  insMrnrtlon  friven  nndor  their  own  Independent  mntrol 
and  can  make  sure  that  the  si>ecial  application  of  the  subject  which  the^*  desire 
for  their  own  students  is  made  In  a  satfsfactonr  manner. 

This  desire  for  deiwirtni' nr  f!idei>endenee  may,  h<»wever,  lend  inn  fnr,  nTid  I 
believe  does  when  the  eugiueering  faculty  has  Its  own  engineering  instructors 
in  modem  lanmuieest  as  at  the  University  of  Mlchlitan,  and  their  own  fnstmct- 
ors  in  Kn^rlish.  etc. 

It  ia  not  at  all  unusual  that  a  professor  at  the  head  of  a  technical  department 
Is  not  himself  really  prepared  to  direct  critically  the  work  of  a  scientific  si)e- 
clallRt,  as  a  bacterlolo^'ist  or  cluMiiist.  even  In  tlie  i»articnlar  field  of  hla  own 
specialty.  A  professor  ot  soils  iiaviug  charge  of  experlmeutui  work  iu  that 
field  said  to  me  recently,  '*  T  am  not  qualified  to  do  or  to  direct  closely  the  work 
of  a  soils  chemist.  I  want,"  he  ndthnl.  "a  speciallsl  hi  oriranlc  chemistry  who 
is  caiMible  of  initiative  and  independent  work  beyond  niy  ability  to  direct  him." 

This  general  statement  and  Inquiry  concendng  the  proi)er  relation  of  science 
and  tec'hnical  instnietlon  leads  to  a  broad*  r  question  of  iiollcy. 

On  the  one  hand  Is  the  radical  scientist  who  looks  with  some  disdain,  not  alto* 
gether  nnwurrnnte«l,  upon  the  tendency  to  premature  applicmtlons  of  science  to 
some  technical  snl»j<H-t.  Thus  to  take  a  class  of  freshmen  who  have  never 
stndie<l  chendstry  and  enroll  thenj  in  classes  In  "agricultural  chemistry"  ap- 
pears to  hiui  absurd,  and  he  Is  fully  half  right.  Chemistry  In  the  elementary 
phases  of  the  science  is  elementary  cliendstry.  and  can  not  appropriately  have 
"agricultural"  or  any  other  technical  adjective  attached  to  it.  To  undertake 
to  make  an  agrlcuUurul  chendst  or  to  introduce  to  aKricultural  chendstry  a 
student  who  has  not  yet  learned  the  elements  of  chemistry  comeS  dangerously 
near  to  fw-h-ntlfh-  qnnekery.  The  liest  that  can  be  done  to  give  a  particular  bias 
or  flavt>r  to  the  subject  at  lirsl  Is  to  select  Kiinple  problems  from  the  field  of 
s|N><'lal  or  antlelf>ate<l  lid(Test.  just  as  problems  in  elementary  arithmetic  may  be 
(aketi  from  the  field  or  from  the  shop,  according  to  the  major  interest  of  teacher 
or  pupil. 

The  demand  which  the  te<  lnden]  departments  make  upon  the  teachers  of 

sclen<*e  Is  not.  however.  -'iitiT-i-iy  witliont  justification.  The  liorticultnrlst  vcrv 
naturally  wislies  his  stuilenis  .  f  horticuliiire  to  lie  taught  botany,  with  sixvial 
reference  to  horticultural  intert  sts  Ilo  wants  bis  students  to  be  familiar  with 
hortlenltunil  nonietn  latnre  and  feels  tlnii  tlie  illnstrntive  material  for  horti- 
cultural students  while  they  are  studying  botany  siiould  be  taken  as  far  as  prac- 
ticable, from  the  field  of  horticulture.  He  can  not  see  why  botany  may  not  and 
shoidd  not  tie  Taught  in  a  way  to  aw:il<en  initial  interest  In  horticnltnrr.  The 
deiKirtmeuts  of  science  shoidd  recognize  this  practical  demand  of  the  teclmlcal 
departments  and  be  sympathetic  toward  them. 

Yet  I  bellevp  tiic  host  interests  of  the  college  as  a  whole,  and  this  means,  of 
course,  ultimately  the  best  interests  of  the  students,  are  conserved  by  keeping 
at  the  head  of  the  science  teaching  teachers  of  science.  Zoology  should  be  taught 
by  a  zoologist,  and  h  it  inv  by  at  liotanist.  hacterlolojiy  by  a  hact  riolonist  and 
chemistry  by  a  chemist.  Ail  these  should  be  broad  enough  to  appreciate  the 
timnent  of  legitimacy  there  Is  In  the  draiands  of  technical  teachers  and  students, 
Init  shonld  connnand  for  science  itsi>lf.  irresiiectlve  of  Its  particular  njplU.i- 
tious,  the  respect  which  is  its  due.  i'remature  specialization  or  an  abortive 
attempt  at  premature  spectallwtlon  is  narrowing  and  puts  the  atudent  hi  a 
wrong  attitude—an  unscientific  attitude  toward  the  very  mibjecta  which  ahoiild 
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be  handled  by  him  lu  a  feari(>8H  niul  thorough  loyalty  to  the  method  aud  spirit  of 
science.  Ho  should  first  of  all  for  real  scholarship  be  trained  to  the  »clentlflc 
niethwl  or  habit,  leaving  for  the  first  subordlaate  the  iwsslble  or  actual  applica- 
tions of  the  knowledge  of  principles  to  any  particalar  field  of  Indu^rj  or 
technology. 

An  objection  which  may  at  times  be  serious  will  probably  occur  to  any  who 
have  faced  these  administrative  problems  iukTit  a  sense  of  i»ersonal  responsi- 
bility for  policies  to  be  adopteil.  This  arrai;;;t  imnit  of  centralizing  uuder  the 
headship  of  a  science  department  all  tlie  lnmu  bes  of  that  particular  scienct* 
as  It  ramifies  into  the  severnl  (t'l  iuiicai  departiiiciits  will  apparently  Kivo  to 
the  technical  instructor  of  auy  .s<.ieace  subject,  as  tlairy  hacterlologlKt,  twu 
directors,  the  head  of  the  science  department  and  the  head  of  the  technical 
(lepnriini'iit.  It  is  a  pr«>vorit  \v(>ii  worth  iieeding  in  alj  administrative  policies 
tliai  no  luau  can  serve  two  masters,  etc. 

It  is  my  opinion,  however,  that  two  safeguards  well  attended  to  may  prevent 
trniiMf  r<'  those  seolcfng  frouble  might  easily  find  It.  First,  men  should  l)e 
selGCtetl  who  are  not  prone  to  hunt  for  trouble,  but  who  ijossess  the  liappjr 
fiiculty  of  adaptinir  themselves  to  their  colleaKoee  and  to  conditions  without 
friction.  This  cant  ion  slumid  apply  to  th(?  selection  of  the  head  of  tlie  science 
department  {>articnlurly  and  to  the  instructor  who  is  to  serve  two  niasterft. 
Second,  the  respective  functions  of  the  head  of  the  science  department  or  arl- 
eijtlllc  critic  and  sn|i<Mvis4>r  and  those  (if  the  head  of  the  technical  deiiartmetit 
should,  as  far  as  practioible,  be  defined  and  understood.  The  he&d  of  ttie 
department  of  soils  may.  for  example,  with  excellent  propriety  be  quite  modest 
in  i»as-slntr  Jm|;nnoTil  upon  tlie  piiroly  srlpntiTir  aspects  of  (ho  wnrk  of  the 
Instructor  in  soil  bacteriologj'  who  is  instructing  soils  students  lu  l)acteriuio|{7, 
but  his  opinions  should  fauave  welfrht  in  determlnlnir  how  much  time  tn  any 
frroiip  coiirH'  of  studj'  bacteri(»logy  should  liavo  and  in  determining  what  asj»*i  ts 
of  soil  bacteriology-  should  have  emphasis,  it  may  be  very  important  that  the 
student  should  have  his  attention  especially  devoted  to  the  influence  of  bacteils 
on  soil  fertility  and  plant  growth,  and  the  soils  man  Is  the  one  to  be  iMaid 
In  this  matter. 

The  Importance  of  keeping  the  college  closely  correlated  in  Its  deiiartmeats 
iind  conrses,  maintaining  organic  unity,  is  so  vital  as  to  make  It  well  w^iJi 
while  to  guard  against  the  tendency  to  quasi  independence  of  departmenta  and 
(leimrtnieut  proviuciallsm. 

Concerning  the  board  <>f  management  and  control  of  the  state  college,  thete 
are  probably  as  many  ofiinions  as  there  are  methods  In  vogue. 

In  Iowa  the  common  board  for  all  state  ctliKational  Institutions  has  pre- 
vailed. Excellent  men  have  h  nominated  by  tlie  governor  and  confirmed 
by  the  senate,  ('urionsly  enouj:;h,  the  persmuil  convictions  of  some,  if  !iot  the 
majority,  of  the  men  selected  for  this  eommou  etiucatioual  board  were  oi>posed 
to  the  policy.  But  tiny  liisc  entered  ui>on  their  duties  in  good  faith.  It 
remains  to  he  s»*en  wliether  (!u»  i!jtere«ts  of  three  state  institution*--  -.ire*  woi 
too  varied  aud  Important  for  any  one  board  of  trustees,  and  whether  n  cen- 
tralized  board,  the  members  of  which  are  to  be  nominated  to  the  senate  by  the 
governor,  can  so  far  h(>  kept  ont  of  ])ai  fisan  politics  as  tO  fwesenre  the  State 
educational  iuslitutious  from  baneful  intiucnccs. 

Suffice  it  to  say  that  In  so  far  as  the  president  of  the  colleite  finds  his  bands 
tie<l  in  S4»lccfing  and  recomnMMidin'.r  frunlty  and  Instmrtion  force,  or  In  s<»  f.ir 
as  academic  or  administrative  freedom  is  interfered  with  by  political  Indueuce, 
dry  rot  is  certain  to  result  and  corres|iondlng  inefficiency  and  demoraltntloo. 
From  all  tliese  evils  m.iy  Heaven  fend  us! 

The  standard  requireuients  tor  college  admission  are  none  too  high.  Four 
years  of  accredited  hiffh-school  work  or  Its  equivalent  is  little  enough  preilml- 
nary  tr.'ilnln.'.^  for  aii\'  sfndcnl  rnTerlns;  niion  a  scientific  or  technical  cotjr^e 
A  low  standard  means  low  grade  college  work.    It  bids  students  away  from 
the  high  schools,  where  they  ought  to  finish  their  secondary  education.  It 
])reveiits  woli-preparod    students   from  entering.     They   will   go   where  the 
requirements  are  higher  and  there  are  corresponding  dignity  and  character 
in  the  work  done.    I^t  there  be  oil  the  short  courses,  secondary  sdiool  tecb* 
nicai  courses,  and  extension  schools  and  coursr-s  that  can  consistently  !>e  orintn- 
ized  aud  carrii>d  forward,  but  the  ninln  business  of  the  state  coll<^e  of 
culture  and  mechanic  arts  Is  scientific  direction,  leadership,  and  cfflolency 
These  we  iinisl  li;ive  or  the  rest  w  ill  soon  run  into  the  shallows.    Stream.s  are 
not  in  the  habit  of  riskig  much  al>ove  their  sources^  and  until  the  law  of  phyiaK*s 
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and  of  pcdafTO^  is  abrogated  we  do  well  to  hee<l  Its  mennlnR  and  not  allow 
a  base  competition  for  numbers  of  students  or  any  siHflous  de|>artnient  of  the 
"city  hiKb  sebool. "  ni  any  sympathy  for  the  overj?rown  b<\v  who,  throuf?h  mis- 
fortune, stupidity,  or  nepleot,  lost  his  opiK)rtunities  for  iirelimlnary  edue.itloii 
to  lead  us  to  the  vain  effort  to  iiiiiiutaiu  seieutiflc  leadership  or  to  do  woriliy 
woric  with  only  a  short  cut  from  tin-  cfghtb  grade  to  the  freshman  clasR. 

The  talk,  of  wliicli  we  ncrnsioim I ly  hear  sonicthtii^'.  (liat  tlu-se  Innd-jrrani 
colleges  of  ajrriculturi»  and  niet-liaiiu-  aits  ou;;1jI,  iieiiiiips  to  bf  unique  and  to 
disregard  the  standards  establliibed  by  lon^  experience  for  classical  and  liberal 
arts  schools,  is  nine-tenths  n<>i><<nso  anil  tlie  ofhcr  tentli  moonsldne.  Tlmre  Is 
no  tnlucjiiiouni  work  tliat  icquiK^s  sevcn-r  siientitie  dlsirlpline  tlian  courses  ia 
science  as  appHtil  to  the  industries,  if  tlie  professional  sebools  of  law.  uh^I- 
cino.  :ind  even  dentistry  find  it  Id^hly  cxpfdioit  to  rerinire  ono  or  niore  ycnr'^ 
of  a  college  course  hi  addition  to  hiKh-s<-hool  conrst»s  for  uduii.ssit>n.  the  state 
college  can  in  decent  self-respect  require  no  less  tban  four  years  of  secondary 
educMffon  for  admission  to  its  fresiiman  classes. 

Graduate  utudi.es  in  technical  lineti  can  not  best  be  developed  and  carried 
forward  on  tbe  basis  of  stray  undergraduate  work  'in  tbese  subjects  Ttaere  is 
a  go  1  tiral  of  loose  current  talk  ai>out  coltc^os  and  nnivtTsltles  that  Is  wide 
of  the  mark  lu  Atuerlcu.  The  American  university,  and  especially  tlie  Htate 
university,  is  nui  ffeneria.  It  bas  grown  ur>  out  of  tbe  democratic  conditions  of 
Amerirn  and  is.  perhaps,  tlit^  nifist  tyiiically  ih-intH-ratlc  development  of  hi^Iicr 
education  on  a  large  scale  to  i)e  found  anywhere  in  the  world.  But  the  term 
"university'*  refers  more  especlnlly  to  Its  variety  of  departments  and  lines  of 
work.  es|>ecinlly  Its  i)rofossional  ^;rhools.  than  to  Its  Kiadi-  of  work.  Until 
recently,  in  tbe  professloual  schools  of  our  state  universities  a  low  standard  has 
been  maintained,  particularly  in  entrance  requirements.  Graduate  courses  bave 
been  atiihMl  in  most  stale  nniN  orsitics.  Iml  only  so  fni-  :is  a  sori  of  adjunct  rather 
tlian  as  a  main  division  of  uuiversity  work.  Whether  U  is  the  province  of  tbe 
state  university,  as  sucb,  to  become  primarily  n  graduate  scbool.  I  leave  to 
others  to  consider-  It  is  my  l  om  iction  that  graduate  courses  should  rest  uimui 
the  strongest  undergraduate  work.  In  pure  science  this  ndjiht  be  In  the  uni- 
versity, rerhai)8  an  orjranic  chemist  conhl  l)est  be  trained  tliere.  Itnt  graduate 
work  in  tei-hidcal  8ul)ject8.  particularly  In  the  field  of  agricultural  science, 
should  be  develoiied  at  the  college  of  agriculture  where  the  undergraduate  work 
is  strong.  The  place  for  a  Ki'udnate  student  In  any  special  line,  as  in  soils 
or  animal  biisbandry,  is  where  tiu*  atmosphere  and  the  soil  are  ready  for  tbis 
advanetni  work  in  the  underpradnate  studies  and  in  the  dejMirtnients  where 
tbese  stibjcc Is  arc  already  handled  thoroughly  in  the  elementary  college  courses. 

E.  A.  likVAN,  of  Washington.  I  can  but  commi  iiU  tlic  general  spirit  and  tone 
and  tbougbt  of  tbe  entire  iitiper.  No  problem,  perhaps,  is  of  more  importance 
to  tbe  land-grant  colleges  tban  tbe  determination  of  tbe  function  and  scope  and 

organization  of  those  instltutloitf.  It  was,  indeed,  a  fortunate  thing,  that  In 
the  original  .Morrill  Act  so  nmch  wns  in  nntlini'  and  so  nnich  of  the  detail  was 
left  to  lie  determlnod  alii  rwards.  An  attoniitt,  at  that  period  of  e<1ucat ioiui I 
liistory,  to  determine  matters  of  detail  would  have  been  misleading,  and,  [kt- 
bai>s,  injurious.  It  Is,  iHn-ha|*s.  cHpially  fortunate  tbat  in  several  of  tbe  States 
of  tbe  Union,  In  accepting  tbe  provisions  of  tbe  various  national  acts,  tbere  lias 
been  a  considerable  latitude  In  tbe  system  of  organlaatlon,  and  In  tbe  definition 
of  the  function  and  scope  of  agricultural  colleges  and  uidversities.  Tbougb  ail 
this  was  a  new  thing  in  the  (nlucational  history  of  the  world  (atid  had  to  be 
wrought  out  by  men  lu  wliom  ♦nlucntional  trjnlitions  were  tix«'d.  w  liosc  pldlos- 
ophy  of  education  was  establislieti.  whose  experience  in  teclnncal  education  ur 
lack  of  ex|)erience  migbt  bave  led  to  diverse  results)  It  Is  a  matter  for  con- 
gratulation tbat  in  so  many  States  of  tbe  Union  and  under  sucb  diverse  condl- 
tlooa,  we  bave  such  uniformity  and  almost  unanimity  of  develotanent ;  so  tbat 
were  we  to  oxnniine  the  cnrricula  of  tliose  scveir  l  'Msiltutions  to-<lay,  or  were 
w«>  to  examine  the  practice  of  tlie  several  iustitutiuus,  we  would  tiod  tbe  uni- 
formity very  marked. 

It  was  suggested  by  the  speaker  tbat  perhaps  tbe  seiMirate  and  distinct  col- 
lege of  agriculture  and  mecbantc  arts  was  more  typical  oi  tbe  Ideal  of  tbe 
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nation  nnd  of  the  legislnture  in  the  estnblishmoiit  of  tbt'st'  institutionR,  than 
are  the  universities  wbleli  belonK  to  the  system,    it  iUh^  not  seem  to  me  a 
matter  of  mucb  coaseqaeace  tbat  this  question  abould  be  settled  or  evea  brgelj 
dtflcuaaed,  for,  as  a  matter  of  fact,  we  face  a  condltlOD  to-day,  and  not  a  tlieorj. 
As  a  matter  of  fact,  we  bave  some  18  or  20  States  In  wbleh  the  uuiTerrities  tn 
the  Innd-gmnt  colleges  of  the  Stntes,  nnd  It  Is  not  likely  tlint  In  any  ca?*  a 
change  will  he  inndo.  the  institution  be  dlvldefl.  and  a  scpnnito  am!  dlMiiu" 
college  of  agriculture  ;iii(l  itKH-bjinic  arts  establisbet^l.    It  is  more  likely  tbat  i& 
souic  cases  there  shall  be  a  teiuleucy  toward, concentration.    In  the  history  flf 
tbe  development  of  tbe  matter  for  a  long  time  tbe  unlrersitles  abmrtMl  th' 
funds  Intended  for  Industrial  education,  and  devoted  tbem  to  otber  pnrpoM 
usually  to  the  support  of  the  same  old  system.    It  \v:is  so  deeply  fixed  in  tie 
minds  of  those  In  charge  tlml  leal  odiHTitlon  after  all  is  literal y  etlucatlon.  that 
the  re;il  iii<»fuis  of  ediicii I iiMi  is  :i  \<'rl)al  iii«':u's — the  use  of  wonls,  of  lan}:ual:^^ 
of  literature — rather  than  of  science  and  the  arts,  that  the  old  system  i>re- 
vailed  over  tbe  new.   In  ao  far  aa  science  was  admitted.  It  was  to  be  used  In  • 
verj  abstract  and  not  In  a  concrete  way.  In  many  instances  the  nntversltla 
diverted  these  funds,  believing  tbat  In  so  doing  they  were  rendering  God  serrlce. 
But  I  am  here  to  say  that  practically  all  of  them  bave  seen  the  new  light.  iiii<i 
I  am  frtH'  to  say,  so  far  as  my  judgment  is  worth  anything,  tbat  some  ''f  tl^' 
very  Ik»s(  «'\aui|»les  which  we  have  to-day  of  the  true  spirit  ninl  thought  of  tin* 
laud-grant  ctilleges  we  timi  exhiliited  in  some  of  our  universities,    i  believe  tlal 
if  I  were  to  pick  out  to^ay  the  Institution  which  I  would  regard  as  tbe  M 
exponent  of  the  thought  of  the  land-grant  colleges,  I  should  pick  it  not  Iron 
the  (lass  tbat  I  represent,  the  separate  lustitutlonR,  but  from  tlie  land-i(mt 
universities  of  .\nter!(  a.    IN'tljni>s  this  has  bei'U  due  not  to  the  presem-e  in  nnv 
greater  degree  of  tLu  spirit  there,  but  to  tbe  earlier  presence  of  more  adequatf 
funds. 

When  wc  use  this  phrase,  '*  land-grant  colleges,'*  we  are  of  course  vwiof 
of  the  fact  tbat  we  are  using  a  phrase  which  Is  by  no  means  characteriitic  «f 
the  institution ;  rather  a  historical  phrase,  n  name  which  |x>lnts  to  the  hMmr 
of  the  institution  In  order  to  get  at  tbe  unity  of  theac  Institutions  as  weMV 

them. 

Anil  this  calls  to  mind  the  fact  lhat  we  bave  In  this  country  a  group  of  in^ti^ 
tutions  which  are  national  or  Kemlnntlonal  In  character.  This  gn>up  conrfri* 
of  some  20  or  25  colleges  and  some  20  state  universities,  tied  together  by  tU^ 
national  legislation,  by  the  fact  that  they  are  to  a  certain  extent  under  nallMil 

control,  tbat  they  are  beneflciarii's  of  tbe  tuitional  fund,  and  that  tbey  reprc^' 
M  truly  natt(»!ial  spirit.  And  I  would  like  to  s-(H'  ctiltivnted  to  tbe  very  gre.ift'< 
po.»*siliU'  cMent  a  solidarity  of  infi-rest  among  ilu'se  institutions.  There  lins  ti 
Isted  ami  dtu's  exist  to-<lay  n  solitlnrity  of  Interest  which  i.s  going  to  ctmtlnof. 
We  have  behind  us  tbe  precedents  of  forlyseven  years  since  the  first  SCorriU  ^ 
was  iiassed.  I  am  sorry  to  say  tliat  this  organization  is  not.  In  my  judgment,  tfh^l 
quite  as  reru*esentative  of  this  solidarity  of  Interest  and  this  unity  of  puri'*''*' 
as  It  was  eight  or  ten  years  aso.  N<MMM-tbeless.  I  believe  this  solidarity  lsone»'f 
tlio  tliinu's  wbifli  both  tlie  uni\ crsit ii-s  a?id  the  separate  colleges  of  agricuJiun? 
and  mechanic  arts  should  cultivate  by  all  means  in  their  jwwer.  I  iMJlleve  tbl* 
will  work  to  the  greatest  pedagogical  advantage  and  to  the  greatest  advaotaf^ 
In  the  development  of  tbe  great  edncatlonal  Idea  which  they  refiresent,  tad 
certainly  to  the  greatest  advantage  In  the  niatter  of  organlxation  and  in  retain 
lug  atid  secnri!iir  of  nddftioual  ujoney  for  this  great  end.  We  are  botimi  tos^'th^r 
not  o!iIy  bv  (lie  fact  tbat  we  are  national,  but  also  l»y  ilir  fact  that  \\r  repri'sj-i't 
what  si'ems  to  me  to  be  the  greatest  ideal  in  etlucatiou  of  tbe  last  half  cvuturj 
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at  least;  an  ideal  In  which  tiie  larger  part  of  the  oommonlty  la  served.  In  whldi 

the  condition  of  the  larger  part  of  tho  community  la  hettered,  and  In  whldi 
higher  education  has.  at  first  slowly  and  afterwards  more  rapidly,  come  to  face 

In  a  new  direction. 

I  have  already  said  that  undor  the  old  Idea  it  was  belicvo<l  that  the  uuiy  *K\n- 
cation  was  llleniry  education,  that  the  only  means  of  educatiuu  were  the  verbal 
means,  the  only  proper  attainments  were  hooks,  and  If  science  was  admitted  at 
all  It  was  admitted  purely  for  the  sake  of  abstract  troth.  In  many  cases  there 
seemed  to  be  even  mi  avoidance  of  the  application  of  srieiu-e  to  the  prnctteal 
confHTTm  »»f  life.  Fnt  there  has  boon  n  revohitloii  In  the  last  half  century  In 
this  respet  t,  and  the  way  has  he<'n  led  l)y  the  coIlejcreB  of  acri'^nltiire  and 
mechanic  artn.  It  Ih  a  notable  fact,  it  seeuis  to  nie,  that  the  iiaiueuce  of  this 
Meal  within  those  unlTetaltles  which  are  the  colleges  of  agriculture  end  me* 
chanlc  arts  of  the  several  States  has  revolntlonlsed  In  many  Instances  the  whole 
spirit  of  the  iuHtltutlon,  so  that  not  one  imrt  but  the  whole  institution  faces  in  a 
new  direction.  Some  of  th(>so  Institutions  have  developed  out  of  those  separate 
institutions  e8tal)llshed  for  tlie  one  purpose  of  ajii'icultnre  and  the  mechanic 
arts.  For  example,  the  T^nlvorsity  of  Illinois,  formerly  th«'  Illinois  Industrial 
Ufaiverslty,  was,  at  the  outset,  an  exponent  of  the  new  sj-stem,  only  a  child  of 
the  Uorrlll  Act.  and  It  developed  into  what  Is  known  as  the  University  of  Illi- 
nois, and  particularly  In  recent  years  it  has  bad  a  most  marvelous  development, 
as  we  all  know.  Maine  and  Kentucky  are  similar  Illustrations.  With  the  es- 
tablishment of  tho  newer  universities,  aJj^o.  even  from  tlie  very  foundation,  the 
new  Idea  was  dominatinj;.  For  example,  I  think  1  am  not  misrepresenting  my 
frieud  from  Nevadji  here  when  I  say  tliat  he  Is  an  observer  of  the  fiu-t  that  the 
new  spirit  or  Idea  In  education  haft  dominated  bis  Institution  from  the  begin- 
ning. And  in  this  ideal  we  have  recognised  not  merely  the  establishment  of 
schools  to  train  farmers,  or  to  train  mechanics;  we  have  reci>j;nize<l  the  fact 
thnt  thos'o  institutions  are  after  all  and  primarily  educational  Institutions: 
that  they  exist  not  to  make  the  farmer,  not  to  make  the  mechanic,  but  to  educate 
the  man;  and  in  tho  lessons  which  we  lesirneU  during  our  earlier  years  many 
of  the  abortive  attempts  of  our  institutions,  and  particularly  of  the  separate 
ones,  was  due  to  the  fact  that  they  had  placed  before  themselves  a  very  narrow 
function — that  of  making  farmers;  that  they  must  make  farmers  at  all  hazards, 
and  thnt  It  w;is  mH*essnry  to  keep  that  function  in  vi*>\v  as  its  cliief  end;  that 
we  must  not  educate  him  too  nun  li  or  else  he  will  not  farm.  Hut  we  have  ronio 
to  realize  that  this  later  develojanent  will  take  care  of  itself;  that  our  priuciiKtl 
function  should  be  to  educate  the  man,  and  we  can  do  that  with  no  narrow  cur- 
riculum, but  only  by  laying  the  basis  In  a  broad  and  liberal  education,  one 
which  begins  in  the  earlier  years  and  solidly  provides,  aa  suggested,  the  require- 
ments for  admission  to  the  institutions,  and  this  in  a  curriculum  sutllciently 
broad.  We  must  develop  the  man  and  we  can  well  leave  the  matter  of  the 
vocation  to  take  care  of  itself. 

So  far  as  the  scope  of  the  colleges  of  agriculture  and  mechanic  arts  is 
coacemed,  every  one  who  has  given  any  attention  to  the  science  of  education 
at  all  knows  that  education,  to  be  education,  must  cover  a  sufllclently  broad 
field.  I  helleve  that  in  many  instances  we  have  not  only  confined  the  curricu- 
lum too  narrowly  to  :ia:riciilture  and  the  mechanic  arts,  but  tluit  even  in  the 
tetichinp  of  these  subjects  we  have  too  narrow  a  conception,  b'or  exainple, 
ami  by  way  of  illustration,  I  believe  to-day  that  in  the  matter  of  agricuilurul 
production  we  are  much  further  ahead  than  In  that  very  Important  field  of 
agriculture,  the  economical  disposal  of  the  fruits  of  agriculture.  We  know 
decidedly  more  to<4ay  about  the  soil,  about  tillage,  about  the  production  of 
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crops  or  live  stock,  than  wp  do  nhout  what  to  do  with  ihn^*^  prr*(\ncta  when  we 
have  got  tbeui.  The  jiroijer  aiaiiaKeuit!iit,  th«^  i)r(^i>er  disiKisal,  tiie  whole  eco- 
nomic arrangement  of  society  for  the  care  und  diKtributiou  of  the  prodacto 
alter  we  bave  them,  have  been  .very  largely  neglected.  A  few  yean  afo^  wbeo 
during  a  wave  of  Popullam*  a  western  agricultural  college  appointed  three  or 
four  professors  in  political  economy  or  economics,  many  of  us  laughed;  but,  while, 
perhaps,  we  mi^ht  have  crltlcizeil  the  detail,  the  ld«':i  undiTlylnj:  wns  correct. 
In  these  economic  questions  wliicli  nre  ho  Jiitlinntcly  counette<l  with  the  agricul- 
tural development  of  the  country,  we  are  far  behindhand.  We  are  not  duiug 
enom^  In  the  study  of  the  pr(rt>Tetn  of  transportation,  and  we  are  not  doing  half 
enoagh  In  the  matter  of  state  taxation :  we  are  not  doing  enough  In  the  study 
of  a  whole  list  of  economic  problems  which  are  Just  as  closely  connected  with 
our  work  ns  nre  questions  of  production,  and  I  believe  that  the  colleges  of 
agriculture  jiiid  ni»xhanlc  arts  are  in  prcntor  daiifrer  If  they  undertake  to 
abridge  the  .scoi>G  of  Htudy  than  they  are  from  its  enlargement. 

It  was  suggested  by  the  reader  of  the  i>ai>er  that  some  history,  and  iiartica- 
larly  that  which  is  connected  with  the  Industrial  history  of  the  lac^^  abould 
be  studied  by  these  several  technical  departments.  I  quite  sgree  with  hin. 
1  would  po  further  than  that.  I  have  had  In  the  past  some  opportUDlty  to 
study  the  siihj^H  i  (if  the  history  of  njjrhnltMro,  and  renllr.e  how  large  a  field 
there  is  which  has  to  l»e  explored  hy  the  ori;:lual  e\i>!nrer,  even  befor**  It  is 
tuuKlit  in  the  class  room.  Hut  while  I  should  regard  the  study  of  industrial 
history  and  the  industrial  classes  as  Important.  nevertUeie.«^  I  would  my  aim 
that  no  college  man  In  any  kind  of  college,  technical  or  otherwise^  ought  to  go 
forth  without  a  very  general  knowledge  of  the  history  of  the  world  outside  vt 
this  industrial  history.  We  nmst  make  him  a  brOad  and  liberal-minded  mstt. 
Held  within  the  narrow  Ihirs  of  a  single  science  or  a  small  group  of  Scleocei^he 
can  nut  have  such  an  education  as  he  shonld  have. 

As  a  question  of  organization  I  ijuite  agree  with  the  suggestion  of  President 
Storms.  A  departmental  system.  It  seems  to  me,  is  particularly  well  adapted 
to  Institutions  of  the  character  wlilch  we  represent  And  as  to  the  details  of 
departmental  organisation  which  be  has  s  iLCP^ted.  I  would  give  to  them  my 
very  hearty  Indorsement  and  npproval.  1  believe  it  has  hf^en.  and  Is  almo^ 
from  the  nature  of  the  cane,  the  univeri^al  experlonoo  nf  the  colleges  of  api- 
culture and  mechanic  arts  that  there  should  be  an  oi>i>ortunity  for  depart 
mental  election.  In  contrast  with  the  Harvard  system  of  free  electluu,  the 
agricultural  colleges  have  followed  In  general  a  system  of  departmental  election. 
Bven  within  the  realm  of  agriculture  itself  we  are  more  and  more  teodlsf 
toward  an  election  and  selection  of  one  or  the  other  subdivisions  as  hortlcnl 
ture  and  nirrlculture  projier,  or  as  agronomy  and  animal  liusbandry.  Ami  ;ii 
the  engineering  courses  tlie  same  thing  Is  done,  narrowing,  of  course,  the  iimitii 
of  the  field  lor  fr«H?  election  very  greatly.  This,  we  may  sjiy.  is  an  almost 
necessary  consequence  of  the  Idea  lyln^  at  the  basis  of  the  institntions  of  this 
clasa 

One  otiier  i>olnt  I  should  like  to  mention,  and  that  is  tbls:  There  has  hem* 
I  think.  In  tlic  miiverslties  which  arc  the  land-gr.Mnt  collogos— though  i>orhap«! 
they  have  not  heen  tiiily  cnnscimis  of  it — too  noich  of  a  tendemy  to  regard  tile 
one  single  department  of  agriculture  as  being  the  entire  fultillment  of  the 
national  and  state  legislation  relating  to  this  subject,  and  to  make  this  sepa- 
rate department  comparable  to  the  separate  Institutions^  If  they  were  to  ooo- 
flne  for  a  moment  the  education  of  tbelr  agricultural  students  to  the  corrlcalum 
offered  iiy  this  one  de|>artnient,  they  would  see  how  erroneous  such  a  view  ll^ 
and  that  In  no  respect  whatever  is  the  single  department  of  apiculture  ooiih 
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ywrrihlp  In  Its  organization  or  ni**tho(1,  or  in  the  dotnils.  to  th(»  Institutions  upon 
whicti  falls  tho  duty  of  fulfilling;  ontirrly  within  the  State  tlu»  fmufion  of  tho 
college  of  agriculture  and  uiechanic  arts.  A  large  portion  of  the  work  in  ilie 
tinlveraity  of  tlie  college  of  agriculture  nr  the  deiiartiuent  of  agriculture,  as 
the  case  may  be»  may  be  done  and  will  be  done  by  otber  departments  of  the 
institution.  In  tbe  d^rtment  of  EngllBh,  general  EngUeh  will  be  studied; 
in  the  deiwrtuient  of  cheuilstrj',  at  k-ast  elementary  chemistry  will  be  studied, 
and  all  of  ft  shonld  \n\  lUit,  ns  has  well  been  said,  the  primary  ^i-ii^ncon, 
chemistry,  botany,  zoology,  etc.,  will  touch  practically  every  |»art  and  intrtion 
of  industrial  education,  and  strong,  independent  departments  in  these  i^liuuld 
be  maintained.  And  ao  wltbln  tbe  lulverelty,  tboae  parte  of  It  which  do  not 
regard  tbenweives  as  part  of  tbe  college  of  agriculture  and  mechanic  arts  will, 
nevertheless,  contribute  to  tlie  education  of  the  men  in  that  department,  and 
will  discliMrL'f  a  function  which  in  the  distiih'H>-  umirultnral  college  must 
tic  providttl  fur  by  the  establishmont  of  Ifko  dt'itartnicnts.  On  the  other  band, 
language  and  history  and  economics  and  other  subjects  characteristic  of  the 
liberal  arts  oonrMS  must  also  find  tbeir  place  in  the  coll^  whose  chief 
function  Is  te^ulcal  and  Industrial  edncatlon. 

Howard  Edwards.  In  wlut  I  diall  have  to  say,  I  desire  to  direct  attention  to 
a  matter  that  is  corning  more  and  more  Into  the  public  mind  through  the  atti- 
tude of  the  Carnt'iric  Fiiundatiou-  tIjc  matter,  namely,  of  the  s<'oi»e  and  work 
of  the  land-graui  college  when  separate  and  distinct  from  the  state  university. 
Were  it  possible  to  fix  tbe  scope  of  this  work  without  reference  to  the  law,  tbe 
problem  would  be  dlflTerent  As  It  is«  however,  due  regard  must  be  had  to  the 
law,  and  the  public  In  each  State  must  he  Informed  as  to  the  requirements  of 
that  law.  Let  us  for  a  moment,  then,  examine  the  body  of  laws  that  originated 
^  and  shaped  th«'so  schools. 

It  Is  not  always  recognizeti,  except  by  students  of  the  matter,  that  the  law 
of  1882  with  regard  to  the  land-grant  colleges  differs  materially  fruui  the  law 
of  1800  on  the  same  subject,  and  that  both  these  laws  apply  to  the  separate 
land-grant  college  Just  as  rigidly  as  tbey  do  to  the  Isnd^graat  university.  More- 
over,  the  State  accepting  the  l>enet)ts  of  these  laws  can  not  contravene  their 
provisions  by  n^qulrements  of  its  own.  Betwwn  these  two  laws  twenty-einht 
ymvH  inlervene,  and  twenty-eight  years  do  not  pass  wlthotit  affcftin?  men's 
ideas  quite  materially.  The  forces  and  purposes  behind  the  law  of  IHUO,  while 
oot  antagonistic  to  those  behind  that  of  1862,  are  not  fully  the  same  and  the 
dlffepences  are  apparent  in  the  provisions  of  tbe  laws  themselves. 

(1)  The  law  of  1802  Is  quite  vague  in  the  expression  of  purpose.  The  law 
of  IHIK),  on  the  other  hntid.  H|K>cifically  enumerates  the  subjects  that  shall  be 
iDclu(UHl  muliT  its  provisions. 

U/  rhe  law  of  18G2  prescribes  as  tiie  leading  object  "  to  teach  such  branches 
of  learning  as  are  related  to  agriculture  and  tbe  mechanic  arta**  Now,  i  submit 
that  to  teach  aubjects  related  to  agriculture  and  to  teach  agriculture^  as  Is 
required  in  the  law  of  1890,  are  two  clearly  distinct  things. 

i'A)  In  the  law  of  1.SC2  is  found  an  additional  explanatory  phrase — *' in  such 
manner  as  the  legislature  may  proscribe,  in  order  to  promote  the  lihorni  and 
practical  education  of  the  industrial  classes  in  the  s<>veral  pursuits  and  profen- 
Bions  of  life,**  After  the  positive,  tlunigh  general,  deliuition  of  the  leading  pur- 
pose as  given  In  (2),  note  how  the  limitations  vanish  and  the  horlaon  widens 
with  a  suddenness  and  compteteness  quite  bewildering.  It  Is  as  If  the  author, 
nfter  pro|>oslng  a  thoroughly  new  and  untried  i>uriH)se  for  a  college,  grows 
frlghtcnetl  at  his  own  tetnorifv  ami  takes  refuge  in  stork  phrases  vague  in 
meaning  and  familiar  o£  sound.    Witii  tliis  must  luteresiiug  bit  of  ysychology. 
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almost  unfqtn'  in  ir>o<!ern  law-maklnjr.  thoro  is  nothinjr  comparabU'  in  tho  1*90 
law,  wbieb  is  absolutely  certain  of  its  purpose  and  as  Inexorable  a»  fate  In  ttf 
expression. 

(4)  The  preT^iouB  tbree  dllfereDcefl  are  BpeeMe;  The  foarth.  Imrarer,  li 
more  general  and  Inferential  !n  Its  nature  Tbe  law  of  1882  neither  lets  go  «f 

tbe  old  formal  education  nor  flrmly  Rnisps  the  new.  It  deee.  Indeed,  recogniv 
the  fllpnity  of  tho  nrtlvc  :is  distlngul8hp<!  from  thf»  <*<»ntompintivf»  pmfpsslous, 
and  the  value  of  a  tmineil  iiitolhvt  dini-tcd  uixui  liius  nf  cnniinun  activity  in 
life.  Senator  Morrill  was  bimscif  not  a  coilege-bred  man,  and  it  wan  bii^  privaU* 
atodjr  of  traditional  eubjeete  done  In  nctire  etmaectlon  with  mercantile  pumlli 
(bat  gave  blm  In  bis  educational  views  that  curione  combination  of  respect  flisr 
traditionalism  and  Interest  In  preparation  for  active  life.  Furthermore,  be  wa« 
npiwrently  Imbued  with  tbe  s»>niewhnt  romantic  spirit  of  *'  return  to  the  swl!." 
which  \m»  its  extreme  form  In  the  Brook  Fnrm  exiJerlmciit.  fie  was,  r*f  f^nrtrs** 
much  more  practical  than  that,  but  at  the  mmiv  time,  be  bad  an  ide:i  ihai  tbe 
old  culture  and  training  should  be  combined  with  tbe  practical  life  of  everyday 
work,  and  that  is  the  main  drift  of  the  18C2  law. 

On  the  other  hand,  the  1890  law  Is  a  blunt  repudiation  of  the  education  tbit 
avows  as  its  object  an  <'s<  ajie  from  labor  into  a  world  of  speculative  leisure. 
It  i.s  a  liat  ifjpction  of  ail  the  subjects  and  metluKls  supi»osedIy  ossrntlnl  to  an 
eic^aiit  ami  I«'isurt'iy  ctilttiro.    It  is  a  t-lcar  and  detlnitp  Im-ak  witli  tradition. 

As  a  result  of  this  tjuaiilicHi  aud  liciiiiuut  attitude  in  tbe  law  tbe  modcni 
land-grant  college,  with  Its  definite  aud  sijeclflc  pur|>o8e  and  with  Its  enormow 
Influence  on  all  educational  thought  and  progreaSk  had  Its  root,  not  In  tbe  lav  of 
1862  but  in  the  laws  of  certain  States,  notably  Michigan:  while  in  tbe  caii<>  of 
every  university  and  some  colleges  fouiuhHl  up<»u  or  nidcsl  l)y  tlic  land  qrantof 
1S<VJ  (he  fnndH  wimo  diverted  tn  piir|K»Hes  which  that  law  difl  not  «'xpres8ly  cue- 
template  and  the  "  leading  puriK>se"  was  ignored  or  inadc^piately  treated. 

Such  was  the  situation  when  in  1890  a  new  grant  was  i)n)iK>aed.  The  ISn 
law  as  originally  drafted  contained  few  or  none  of  tbe  differences  ftrom  tbe 
1862  law  that  1  have  pointed  out.  But  representative  iwrsons,  whose  loflaeoc^ 
could  not  1k»  ignored,  indignant  at  what  they  regjtrded  as  perversions  of  the 
previous  law,  ami  in  their  thought  tending  strongly  tMwurd  trar!(»  whool  Idens. 
iiHHiiiied  It  radically,  deliberately  undtting  certain  siifijo  ts,  cuuuierating  tlio** 
tliat  might  be  taught  under  the  fund,  and  placing  the  word  "only"  before  tV 
enumeration. 

It  is  tbeae  differences  of  underlying  animus  In  the  two  laws  coostttntlhg  ov 
charter  that  make  a  harmonious  Interpretation  of  them  so  dttBcuK.    And  yft 

Rucli  liarnuMdous  interpretation  must  bo  made  in  defining  otir  scope  and  funcfioo, 
for  tlie  second  law  refers  to  aud  lucorporaten  the  lirst  as  a  part  of  itself.  Id 
the  end,  too,  it  is  fortunate  that  two  forces  have  been  represented  in  these  la«"S. 
The  vague,  halting,  and  sometimes  iierverted  application  of  funds  on  the  btriv 
of  tbe  1802  law  has  been  corrected,  not  alone  by  tbe  1800  law  and  Its  Interprett- 
fi..ii,  iMit  l»y  the  discovery  that  modern  conditions  were  resiM.ndin^'  in  wonderftil 
lasliii>n  to  llie  prf»c<'*!«!eH  of  vwational  education  as  l»!azo<i  out  by  tbe  strict- 
construction  airricnlturai  college.    On  the  other  band,  the  separate  agricultural  | 
college  whose  organic  state  law  reqnlre<i  that  in  it  the  graduate  of  the  commcsi  . 
school  might  commence,  pursue,  and  finish  a  collegiate  course.  t>egan  to  dl*^  * 
cover  under  the  influence  of  the  nnlveralty  loyal  to  agricultural  education  and  | 
developing  It  according  to  pedsgoglc  laws  that  both  laws,  except  In  the  i 
case  «>f  providing  for  the  needs  of  tbe  colored  i)e<»|»l(^  in  the  South,  everytrhere 
distinctly  jiostnlated  colleges   n<>t  Hgrlcnltural  bigli  scliools  or  trnd*-  ' 
So  tar  as  concerns  the  character  and  scope  of  tlie  iustrucUoa  on  the  laud-gnu/t 
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foundation  thc»r<»  Is  not  one  law  for  the  separate  collppro  nnd  nnother  for  the 
university,  iMit  tlu>ro  is  tlie  same  law  for  both.  Wlmtover  is  riHinired  of  the 
latter  is  alBo  deuiuuded  of  the  former;  whatever  i:>  prohibited  to  the  former  is 
also  forbidden  to  the  latter. 

It  iB  In  atteiDiitliig  to  define  tbe  term  mecbanic  arts,**  a  term  now  practically 
as  obsolete  as  its  couDterpartt  **  liberal  arts,*'  tbat  we  find  especial  belp  In  a 
comparison  of  tbe  two  laws.  The  term  is  evidently.  In  tbe  1800  law*  simply 
taken  over  from  tho  1k<?2  law,  wltli<»nt  any  attempt  to  flx  the  meauinK  of  a  prao- 
ti^^l^.v  oltsoletc  teem:  '111(1  ixt  a  tiiiu',  wlivu  nonrly.  itr  iM'rhnp?*,  quite  aU  tlu' 
colleges  were  giviiii;  iuHtriu.liun,  not  in  trade  work.  Init  avowedly  in  cnniaeur- 
Ing.  In  tile  1862  law,  tbe  term  Is  clearly  not  snbordinate  to  tbe  term  "  agricul- 
ture but  coordinate  witb  it,  and  tbe  two  are  used  toeetber  to  Include  the  wbole 
realm  of  action  of  the  **  industrial  class."  In  ibis  law.  aKricnItnre  is  tbat  part 
of  all  Indnstry  that  prodtices  from  ihe  mU,  while  '  ilio  iiH'cli.-mic  arts"  serves 
as  ;i  (IrsltrTiafion  for  tho  i:reat  iransfnnnint:  and  transport  in;:  iiulusirios.  No 
one  who  rt^d8  ilie  law  ntniuusly  can  for  a  moment  think  that  the  term  is  sub- 
sidiary lo  that  of  agriculture,  aud  is  satisfied  by  the  teaching  of  farm  me- 
chanics. It  Includes  wltb  agricnltnre  tbe  wbole  realm  of  Industry  treated  from 
a  college  standpoint,  and  only  this  interpretation  will  harmonise  tbe  require- 
ments of  the  tw(*  laws. 

While  then  the  praetice  of  the  two  clas.«;es  of  ^«  honis  In  the  past  lias  dlvwf'wi 
somewhat  In  res|K>n5*i'  to  llie  two  diver^'i'nt  f(»rees  operative  In  erentin;:  the  two 
laws,  it  is  now  recognized  tltat  a  single  direction  wau  given  as  a  lebultant,  aud 
In  this  direction  all  land-grant  foundations  must  move. 

In  a  conversation  with  tbe  president  of  tbe  Carnegie  Foundation,  I  was  asked 
this  specific  ipiestlon:  "Why  do  yon  not.  you  men  of  the  seimrate  ngricultunil 
colleges — why  do  yon  not  fornitilate  and  state  definitely  what  your  function  is?" 
And  so  I  have  un«lertal<eii.  in  rcsiwnst',  to  fornuilate  in  neronlanre  with  this 
harmonious  single  interpretation  of  the  two  laws,  a  statement,  as  f«»llows: 

First  Tbat  the  series  of  United  States  laws  creating  so^alled  laud-grant 
colleges  and  formally  accepted  witb  the  accompanying  funds  by  the  several 
States,  con.stitutes  n  binding  contnict  and  charter  which  neither  tbe  State  itself 
nor  we  as  administrators  for  the  State,  have  any  power- to  evade  or  disregard. 

•*  Six-ond.  Tbat  the  State  laws  mav  dirert  tlie  dispoNil  of  slate  funds  to  pro- 
vide whatever  Instructluu  local  couditionti  may  demand,  yet  they  can  not  so 
modify  the  nature  and  character  of  tbe  land-gnint  institattoDS  as  to  vitiate  tbe 
requirements  of  tbe  contract  entered  into  by  tbe  States  witb  tbe  nation. 

"  Third.  Tbat  the  United  States  laws,  In  defining  tbe  cbaracter  of  the  land- 
grant  Institutions,  8|)eclficnlly  stipulate  that,  except  in  expressly  stated  cases  In 
the  South,  these  institutions,  founded  and  maintained  under  T'nited  States  laws, 
»4hail  be  colleges:  that  is.  institutious  doing  work  above  the  high  bchool  and 
bestowing  degrees  for  such  work. 

**  Fourth.  Tbat  these  laws  prescribe  tbe  scope  of  such  collegiate  instruction 
on  tbe  land-grant  foundation  and  affirm  one  leading  object,  namely,  education 
for  industrial  life  and  citizenshiii.  all  oth(>r  education  under  the  land-grant 
endowment  heinj-  !)>•  ine\  itable  Implication  suhsidiary  and  tributary. 

"Fifth.  That  these  laws  further  detine  the  nature  of  tliis  coiletriate  instruc- 
tion, not  optionally  but  atflrmatively  and  Imiwratively.  requiring  that  Instruction 
to  be  not  merely  in  the  great  productive  industries,  agriculture,  horticulture, 
forestry,  etc.,  but  also  and  on  an  equal  footing  in  tbe  great  industries  tbat  trans- 
form and  transport  things  and  produef>  food,  clothing,  and  the  like  from  the 
raw  mater  in!  which  the  farmer  has  produced. 
(Ball.  228] 
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"Sixih.  ThiTt  this  Indiistrin I  (Mltication  in  the  mechanic  arts,       rtfjuirMi  by  | 
tbe  law  of  all  iustitutiiHis  thut  in  their  maiulenauce  exist  wholly  ou  tbe  iand- 
grant  fund,  though  beiiiK  colloKiate  in  tirade.  Is  and  can  be  only  what  iato 
modern  terminology  known  as  engineering  In  its  various  forms  of  appHcBtlon. 

"  Seventli.  That  considering  the  foregoing  Interpretation  of  tlie  law.  aod  c(»d- 
siderlnj;  further  the  i)resent  and  future  service  of  the  iieople.  we  regard  il» 
function  of  the  Institutions  on  the  Jnnrl  prant  f<unidatlons.  st»  far  as  provideti 
by  uutional  endowment,  as  one  and  the*  8aiue»  whether  eiubodied  in  a  UDi?^ty 
or  separate  iu  Uxration  and  organization. 

*'  And  finally,  tbat  this  function,  afflnnatlvely  defined,  whether  to  be  canM 
on  by  a  university  or  by  a  college.  Is  to  give  snob  collegiate  instroctioo  m  will 
fit  for  leadership  in  Industrial  life,  whether  on  the  farm.  In  the  factory,  on  tbt 
railway  or  tiitrlm-ny." 

In  ;i  (lis(  Mssiun  of  the  function  and  swpp  of  the  laud-grnnt  college  it  has 
HfeuMMl  to  uie  liiat  a  statement  of  tliai  kind  would  be  proper.  I  also  desire  to 
put  It  forth  here  that  It  might  have  such  consideration  as  can  be  given  It  beCm 
presenting  It  in  tbe  general  meeting  of  the  association. 

A.  B.  Storms.  It  seems  to  me  tliese  resolutions  are  very  i^ertinent  and  «• 
trenieJy  liniwrtiinf  in  view  of  tlio  roqm»«;t  from  thi>  chairnnni  of  fli»>  rnmepit^ 
Fonndat i<ni  fur  such  an  pxprcssion  l»y  us.  If  it  would  be  in  urdor  >«r  drsiraMf 
thut  we  take  some  formal  action  here  recommending  some  such  statcuieut  bv 
the  general  asaoclation.  I  would  lie  glad  to  make  such  a  motion. 

D.  W.  WoBKiKo.  of  West  Virginia.  I  would  suggest  that  we  make  a  metko 
that  the  chair  appoint  a  committee  of  three  to  go  over  that  statement  with  Itf 
author  for  the  purpose  of  studying  Its  phraseology  rather  criticolly  and  befr-c 
able  after  that  critical  study  to  State  it  more  positively  and  amend  it  in  9om 
Blight  particulars. 

Howard  Edwards.  I  think  that  is  a  very  valuable  suggestion  and  I  sboaM 
like  to  see  it  carried  out.  I  have  no  desire  to  project  before  tbe  oonventton  as 
Ill-advised  or  ill-worded  set  of  resolutions  whldi  we  will  not  have  time  to  cm- 
elder. 

The  motion  wax  made  and  carried. 

'riic  <  linlrnian  n itiioiiitfd  on  the  committee  Howard  Edwards,  D.  W,  Worktat 
E.  A.  Bryan,  of  Wasliingion.  and  W.  E.  Stone,  of  Indiana. 

K.  L.  BuTTEBFiEUK  President  Storms  spoke  of  organising  departments  tlou 
the  lines  of  subjects.  Now,  we  have,  of  course,  the  research  and  experimeota. 

work  that  Is  to  be  carrleil  on  through  the  experiment  stations,  tbe  reptiljt- 
college  teaching,  and  the  rnrndly  'growing  tyi>c  of  work  whU-h  wo  call  ostensio^ 
work.  Thus  wi-  Iia\c  tlit-re  three  rather  distinct  types  of  work  to  he  cartHl  fcr 
hy  the  iustittitiou.  The  question  of  effective  organiKutiou  for  the  whole  Instlto- 
tlon.  It  seems  to  me.  Involves  not  only  the  question  of  organizing  deiuirtments 
subjects  of  study,  but  also  some  cross  organisation.  I  would  lllte  to  aak  Prrri- 
dent  Storms  how.  in  his  opinion,  tlicse  difft  i  t  nt  types  of  ivork  may  be  correln'  ' 
SO  that  there  is  adndnisimtlv    unity  and  yet  a  fairly  rlear  division  of  labor: 

-\.  B.  STnK^fs.  It  seems  to  me  the  gentleman  has  practically  answered  hisow" 
question  iu  the  way  he  has  put  it.  1  am  no  oracle,  atid  we  are  in  the  expert 
mental  stage  ourselves  and  are  watching  with  a  good  deal  of  interest  otiwr 
institutions  and  their  method  of  orgnnlzatlon.  One  or  two  things,  howem. 
seem  to  be  fairly  clear,  and  one  of  them  Is  that  It  is  unwise  as  a  matter  <«f 
|M»Ilcy  to  have  work  in  aidmal  husbandry,  for  example,  carried  on  under  M'*- 
|K?ndent  heads  not  rlo^iiiy  ((»rreIat»Hl  in  the  dilTcrent  lines  mentlonfMl.  F«r 
example,  for  the  e.\tension  work  in  animal  husbandry,  it  seems  to  lue  very 
desirable,  us  iu  other  lines  of  extension,  thut  it  should  be  leuily  uu  exteoiloo 
IBoll.228] 
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college  Ideas  auU  eollojrp  teaching:  of  course,  niatl«^  hiiuplc  and  practicable, 
but  it  sliould  be  a  real  digest  of  tlie  college  work,  aud  therefore  we  try  to  keep 
a  vital  relatloDSlitp  between  exteosloii  work  In  the  Held  and  In  tbe  department 
at  tbe  college.  It  le  a  telatlotislilp  that  la  mntnally  lielpfal.  A  college  depart* 

nwMit  tntally  Isolated  from  the  fleUl  nnfl  from  the  people  will  become  academic 
and  abKlrjH't.  Ituf  p siKM-ially  tin-  rxicMsinn  \vf«rkfM-  sliriul<l  ho  in  such  rohithjn- 
Hhfp  to  tlic  rtill<'t;e  drpartuieut  that  ln'  will  In-  ctitiHtaiitly  tuuler  its  inspiration 
and  its  inwt  ruction,  m  that  the  Hubject-matter  which  the  extension  worker  is 
corerlug  will  be  critically  examined  and  approved  by  tbe  bead  of  tbe  college 
d^rtment.  Beyond  tbat,  in  the  field*  be.  of  oouree,  bus  to  be  under  tbe  ex« 
tenelpn  bead.  The  extension  bead  is  the  ttdministrator.  Of  course,  thcrr  la 
abundntuf  of  ftppnrtmiif y  for  slljrhl  (litlicultlcs  to  arise.  Whether  thoy  do  or  do 
not  deiHMuis  u|Mm  tlic  |i«'rs«»nality  of  tlic  iikmi  concerned.  The  qnostioii  of  unity 
under  the  head  of  the  college  dcimrtmeut  in  subject-matter  aud  methods  up- 
proved,  and  all  tbat,  fa  important  Otberwiae  there  may  be  confllctiug  teacb- 
inga  and  tbe  extension  work  may  become  auperflclal.  And  tbe  iame  thing  will 
be  true  if  the  station  is  undertaking  to  carrj'  into  tbe  extension  work  any 
8cieuti(ic  siif).}cct.  It  o'lfiht  to  bo  approved  and  crliicaliy  examined  bj  tbe  bead 
of  tlie  cnrresiwndinK  sc  ience  department  in  tlie  c<»liege. 

.So  far  Jis  station  work  is  concernetl,  1  lielieve  Chairman  Jordan's  position,  or 
tbat  of  tbe  committee  wblcb  be  represented  a  year  ago,  is  tbe  sane  policy;  tbat 
experlmeut-atatlon  workers  sbould  give  tbeir  entire  time  to  tbe  experiment 
station,  but  the  head  of  tbe  department  In  the  college  may  very  well,  and  \ier- 
haps  host  of  all.  snporviso  the  oxprrlniontnl  work  (o  ho  carried  on  In  his  subject. 
Below  him  it  s«'<'uis  to  mo  as  th»»ugh  the  time  of  the  assistants  shotild  be 
given  to  one  field  or  the  other  aud  that  they  will  l)ecome  more  and  mure  elliclent, 
according  to  tbelr  capacity,  if  they  be  single-minded  than  If  tbey  be  double- 
minded. 

« 

Bntsancc  RBQt7iBxiiKirrs  Foa  Lanp-Obant  Oollxobb. 

J.  L.  Suydor,  of  Michigan.  r«id  the  foUowlnfr  jiapor: 

The  rapid  development  of  the  iand-grant  colleges  was  due  to  the  fact  tliat  they 
appealed  to  the  good  sense  of  many  educated  peoirte,  as  well  as  to  tbe  needs  ^ 

the  Indnstrini  classes.   Thoy  stnrt(^(!  at  tbe  bottom  and  were  suited  to  tbeeduca* 
tlonal  conditious  of  the  common  people. 
Country  boys  40  miles  from  a  blgh  school  were  not  told  to  go  borne  and  get 

two  years  of  a  mod^n  lanunajre,  mathematics  up  to  tri;:onomofry.  a  year  of 
physics  wltti  a  full  note-hook,  showing  laboratory  experiments,  etc.  If  such 
requirements  hail  been  a  condition  for  college  entrance,  not  many  men  present 

of  technical  ti'alnin;r  would  have  ijone  to  coIIoko. 

The  land-grant  colleges  exist  tor  the  i>eoi)le,  not  for  the  faculty ;  not  for  the 
few  wbo  can  meet  blgh  entrance  requirements;  not  for  tbe  industrial  classes 
alone,  but  for  all,  rich  and  i)oor,  learnetl  and  unlearned — for  anyone  and  every- 
one who  has  ca|>acity  to  leavn.  4ind  moral  churacter  of  such  standard  as  to 
I)ermit  him  to  safely  mingle  with  i>ure-mlnded,  labor-loving  people.  These 
colleges  wore  established  because  the  higher  e<luc}itlon  at  that  time  bad  notbtng 
for  the  masses — for  the  iwople  who  work<»<l  with  their  hands  for  n  living. 

Of  cotirs<»,  no  substantial  progress  can  !»o  made  without  or^Mni/,ation.  This 
nietins  stanchirds  for  entrance;  standards  ft>r  promotion  to  the  various  courses; 
standards  for  ^mdnnthni.  These  standards  should  not  ho  arbitrarily  flxetl  hy 
a  faculty,  or  hoard.  There  is  another  party  tu  l»e  considereil.  The  people  who 
support  these  colleges  and  for  wbom  tbey  exist  must  not  be  Ignored  in  fixing 
these  standards.  I  am  not  sponkinj?  now  of  the  standards  for  the  various 
academic  tleKrees  conferred  hy  colleges  ui>un  their  gi^uduates.  The  Innd-grant 
colleges  having  assnmed  or  presumed  to  grant  the  same  degrees  as  granicil  hy 
tbe  tradifi'  Ti  t  1  lonp-establlsbetl  Instiftitlons  should  not  lower  tbe  standanl.  jind 
thua  bring  into  disrepute  the  academic  degrees  of  long  aud  honorable  standing. 
Tbeee  degraes  wbeo  granted  by  tbe  newest  type  of  schools  sbould  repcesent 
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prartJcnlly  the  same  amount  of  work  as  the  same  doprot^  conforre<l  by  the 
literary  and  classical  colleges.  But  in  the  flxlng  of  requireuionts  for  entrance. 
In  decidinp  beforehand  who  shai]  and  who  stiall  not  have  the  advantages  of 
these  schools.  It  Is  obvious  that  the  people  who  support  the  s<  lionJ  must  receive 
the  first  consideration.  The  democratic  i>rlnclple  of  the  "  grt?iite8t  g*x>d  to  the 
greatest  nnmber"  should  not  be  ignored  when  standards  for  entrance  are  de- 
clde<l  npoM.  The  nupllcatlon  of  tbis  principle  does  not  ne<'es«!nri!y  ntonn  tlial 
the  collegcH  should  try  to  reach  all  directly,  but  it  may  mean  that  all  laiu  t» 
readied  more  tfectnally  by  the  college  giving  its  ^orta  to  tbe  tiMiniug  of  a 
wmparnth-ely  few,  wb<>  sbull  instruct  the  ninny  by  means  of  books*  lectnm; 
and  by  providing  an  effective  and  wholesome  leadership. 

Tbe  greatefit  work  done  so  far  by  the  land-grant  college  has  been  tb^^  tralotng 
of  lenders.  One  school  In  each  State  can  neressnrily  do  but  little  In  tNTncatlnp 
all  the  people.  It  should  prepare  the  teachers,  the  writers,  lecturers.  This 
part  of  Its  work  is  ImperatlTe.  It  may  also,  and  sbould  give  practical  traliring 
In  short  winter  courses,  instltntes.  corn  and  fruit  trains,  and  In  various  orb^r 
ways  to  a.H  large  a  number  as  possible.  But  the  young  men  of  excei>tiouai 
energy  and  ability  should  be  given  an  opportunity  to  come  to  the  front.  If 
they  have  access  to  Jiijrh  schools,  they  dkOUld  be  ex|>erte(l  to  take  advantage  of 
these  schools  before  applying  to  the  colleges  for  entrance.  Many  States,  how- 
ever, have  been  able  to  fnmtsh  hlgh-sebool  opt^ortnnftles  to  only  a  small  per* 
cent.'i^e  of  tlieir  yonth.  If  the  ii^rrlcnltiifal  and  ni<H-biinical  i'«ilb>;:es  in  thesse 
States  were  to  admit  only  such  applicants  as  had  full  preimnition  to  cuter  tte 
freshman  class,  they  wonid  have  very  few  students — not  enough  to  command  tbe 
attention  and  snpixuf  df  tbe  iM-iiple  of  the  State.  The  land-grant  c*<»llci:«  s  must 
have  students — they  must  reach  the  iKHtnlc  and  If  the  young  men  and  women 
do  not  have  opportunities  at  home  to  inepare  for  entrance  to  the  frpffhroan 
class  the  college  nmst  take  them  as  they  are.  and  pi\e  (bem  this  preiwiration. 
Just  as  rapidly  as  possible  the  responsibility  for  this  preimratlon  should  be 
thrown  on  the  lo<'nI  communities.  The  public  schools  sbould  give  this  prepara- 
tion, and  the  colleges  should  enctmrnge  them  to  do  so  and  at  the  earliest  |)ossible 
dale  transfer  the  entire  burden  of  sncb  work  to  tbcfr  shoulders.  In  tbe  mean- 
time, however,  the  college  should  stand  to  and  render  assistance  and  save  as 
large  a  number  ms  iiosslble. 

The  land-grant  colleges  nre  locnl  institutions.  With  few  exceptions,  th^n- 
draw  very  few  students  from  »»utHlde  tlieir  respective  States.  They  strive  Ui 
minister  to  the  actual  ncc<ls  of  their  own  people.  This  being  tnie.  It  eenas 
obvious  tliat  the  standards  for  entrance  to  these  collcjrcs  '^h-  nid  be  governe«I 
largely  by  the  educational  conditions  existing  In  each  State.  For  Instance. 
Michigan  has  more  than  500  high  schools.  School  districts  are  compelled  to 
furnish  hlgh-S(  bool  privileges,  or  pay  the  tuition  of  stndents  if  re(|uire«l  to  eo 
to  other  districts  or  cities  for  such  instruction.  This  brings  high-school  prlvl- 
leges  very  near  to  practically  all  the  people.  It  has  taken  three-qoarters  of  ? 
century  nndcr  exceptionally  favorable  conditions  to  develop  stirb  an  cducntlow- 
system.  Many  other  States  have  done  equally  as  well  if  not  better,  while  i 
large  nnmber.  some  yoong  In  years,  others  compelled  by  the  presence  of  tw» 
races  to  mnlntnln  n  dnnl  system,  can  not  for  many  years  to  come  malntalD 
anything  like  a  complete  system  of  secondary  education.  In  such  States  und  is 
all  States,  our  colleges  should  meet  the  educational  needs  of  their  constltiienciea. 
They  should  do  this  In  tlioir  own  way.  They  should  fix  t'l.  'r  own  standardJ^. 
This  pn^blem  is  distinctly  local,  and  should  be-  settled  by  people  on  the  Held,  aad 
not  by  national  conventions. 

I'tii  pi'Mpict  of  tlics.'  institutions,  however.  Is  not  local.  It  passes  from  Smie 
to  State  bearing  a  certain  label  and  claiming  recognition  on  the  strength  «if 
this  trade-mark.  Tbe  public  Is  Interested  In  this  product  It  has  a  right  i» 
expe<  t  iitul  to  Insist  that  It  be  properly  labeled.  The  value  of  the  lal>el  is  not 
fixed  by  the  college  which  places  it  on  its  product.  The  B.  S.  label  and  the  A.  B 
label  have  a  certain  traditional  value  the  world  over.  No  Instltutton  has  the 
right  to  place  this  label  on  an  inferior  product.  If  Iwal  c<»ndition8  c»>iii;t 
a  collctre  to  admit  students  with  little  preparation,  it  does  not  justify  the  iosti- 
tntion  In  nujintii ininj:  a  correspondingly  low  standard  for  graduation.  If  those 
who  enter  collcu'e  with  little  prepaiJiii'-n  aspire  to  graduation.  It  Is  only  fair 
to  them  and  to  the  educjitioual  world  that  tliey  be  compelled  to  spend  the  same 
time  an<l  efTort  to  secure  a  degree  as  that  required  by  tbe  older  and  larger 
schools.  Hence,  let  local  conditions  govern  the  entmnce  requirements,  tmt  in 
tlie  conferring  of  degrees  let  every  college  adhere  to  the  standard  as  to  tJbe 
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time  nnd  amount  of  work  establislipfl  and  malntnlnrHl  by  tlio  iiistitiittoiis  of 
recognized  merit  tbrougbout  tlie  country.  The  prevailing  standard  for  eutniuce 
to  tbe  frariunan  Glaw  In  colleges  and  univenlties  of  good  standing  Is  usually 
flftepti  nnlts.  n  unit  Ktnndlng  for  ono  snbjtx  t  pursnoil  tliroughont  tlie  school 
year,  with  tive  and  not  less  than  four  recltatiuu  periods  per  week.  These 
fifteen  nnlts  must  consist  of  a  certain  amount  of  work  In  English,  Latin,  mod- 
ern lanpTi;is:e.  mathematics,  history,  science,  etc.  These  requirements  have  been 
lUed  arbitrarily  by  the  colleges  and  uuiverslttes.  The  effect  lias  been  both 
good  and  bad— Kood  In  stimulating  schools  to  greater  efficiency,  and  bad  in 
laying  (  nnii  Ji  <'in|)bjisis  tm  those  stiitlit'S  wlildi  serve  as  a  foutulntlon  for 
courses  in  tlie  institutions  of  higher  learning  and  not  enough  on  those  subjects 
which  prepare  students  to  earn  a  living  sfter  their  school  days  are  over. 

However,  without  any  eneourageiiieii!  m  ;i>s!staii(e  from  tlmse  wIki  tlx  tlie 
entrance  requirements  and  thus  dictate  in  a  iarge  measure  high-school  courses, 
certain  prnettcaT  subjects,  such  as  manual  training,  agriculture,  tloniestlc 
selonce,  and  domestic  art,  are  fast  pushing  their  way  Into  our  hi^'h  s<  lu)ol 
courses.  Nearly  every  good  high  school  In  the  count rj'  Is  now  teaching  one 
or  all  of  these  subjects.  Tlie  Instruction  In  these  te<'hnlcal  branches  is  given 
by  experts — by  teachers  who  have  had  thorough  preparation  and  who  ai)pre<Mate 
the  disciplinary  as  well  as  the  practical  value  of  this  work.  In  tbe  la  nr  fnturo 
these  industrial  studies  will  occupy  not  a  secondary  place,  as  now,  but  a  tirst 
place  in  all  our  high-s;(  liooi  curricula. 

Is  not  tbe  time  at  hand  when  onr  higher  Institutions  vtm  afford  to  reeofjnizo 
this  work  and  allow  It  to  count  under  certain  conditions  as  a  |mri  of  the  lixed 
Dumbw  of  units  requlreil  for  entrance?  It  S4>eu)s  to  be  a  peculiar  and  strange 
condition  which  insists  that  Imtl'*'  qtianfllies  of  shopwork  shnll  l)e  taken  in 
order  to  gniduate  from  certain  lieKree  courses  and  at  tbe  same  time  refuse 
to  aco^t  shopwork  of  much  the  ssme  character  as  any  imrt  of  entrance 
rpfpiireruenls  to  such  course.  The  sjime  condition  is  e<jii:ii[y  true  with  such 
suhjtvts  us  agriculture,  domestic  science,  etc.  The  objecUi»u  to  tbe  acceptance 
of  such  work,  when  properly  done,  as  a  imrt  of  entrance  requirements  is 
simply  the  last  remnant  of  the  old  Idea  that  such  work  had  no  educational 
value  and  should  not  be  clatisltied  under  tbe  bead  of  education.  The  land-grant 
colleges  years  ago  exploded  that  idea,  and  now  sbonld  be  the  first  to  recognise 
this  work  in  secondary  schools  and  to  give  it  proper  credit  In  the  scale  of  nidts 
for  entrance. 

The  question  of  entrance  requirements  has  been  under  discussion  frequently 

of  late.  bernii^<'»  of  certain  standards  inslstwl  u|)on  by  the  s**<'rotnry  of  tlio 
Carnegie  Foundation.  He  is  ciiarged  with  a  great  trust,  and  it  seems  to  mc 
that  he  Is  handling  an  ecceedlngly  delicate  and  complex  problem  with  rare 
skill  nnd  discretion.  His  field  of  operation  Is  a  new  oiii\  -nd  be  sluMild  be 
given  every  assistance  possible  by  educational  leaders.  Kvcn  low  requirem^mts 
for  admission  to  a  freshman  class  brings  sadness  and  dlsaptiolntment  to  many 
nsjiirants.  o  flis,i i  pointment  to  many  institutions  will  be  the  result  whatever 
may  be  the  requirements  fixed  by  the  Carnegie  Foundation.  The  worthy 
student  Is  often  the  one  who  falls  to  meet  the  requirements  for  entrance,  and 
llkewiso  tiio  wortliy  iiistitulioii  will  be  very  often  llie  otie  luriiod  down  by  the 
oiOice  on  Fifth  avenue.  This  is  no  reflection  ou  anyone,  hut  merely  tbe  natural 
result  of  an  administration  where  standards  are  and  must  be  fiiced  and  adhered 
to.  While  It  Is  no  doubt  very  desirable  to  the  oflh  ers  of  a  < olh-^re  that  It  be 
admitted  to  the  benefit  of  the  Carnegie  pension  fund,  yet  there  are  other 
things  much  more  desirable^  Of  the  two.  It  Is  much  better  for  a  college  sup- 
ported l)y  taxation  to  retain  the  lonfldeuce  and  loyal  supiNirt  of  Its  constituency 
than  to  have  the  lienelits  of  the  Carnegie  Foundation.  Is  there  not  grave  danger 
that  our  colleges  ul  agriculture  and  mechanic  arts,  in  their  strenuous  endeavor 
to  secure  the  benefits  of  this  fund,  may  lose  that  public  contiilence  and  supiwrt 
which  Is  so  essential  to  their  progress?  They  have  been  eminently  sMcecssfnl 
because  they  have  kept  close  to  the  iWople.  Tliey  haive  antlcl|»ale<l  ilioir  neeiis 
and  tried  to  render  helpful  assistance.  Their  sucr.  ss  in  tbe  future  will  be 
In  direct  proportion  to  their  ability  to  retain  this  helpful  spirit  and  in  return 
retain  the  confidence  of  their  patrons.  Their  hof)e  is  in  the  people.  Their 
success  Is  not  dependent  upon  the  endowments  of  wealth  or  the  privileges  of 
pension  funds.  Tf  onr  colleges  are  true  to  the  people,  the  peopl.-  will  be  true 
to  them.  If  they  are  not  able  to  qualify  for  acceptance  as  beneticiaries  of  the 
Oamegle  pension  fond,  the  States  to  which  they  belong  will,  no  douht,  ere  long 
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wtahllsh  penjdon  funds  for  thoir  honeflt.    Otir  collefres  should  stiind  true  t« 
tlu»ir  cotistituenries,  lot  come  wimt  may.    If  they  ran  receive  the  benefits  of  , 
this  maKnanimoas  and  maj^niflcent  fund  without  sacrifice,  well  and  good;  but  | 
If  standards  are  to  be  unduly  rnlsod  and  otlier  changes  mnde  which  will 
lesson  their  efficiency,  they  should  freely  and  willingly  decline  to  make  the 
sacriflco. 

riiiin  h  wliools  may  dotiy  their  parentnjro  and  may  shatter  their  trndltlfuns 
of  sacrod  and  iiallowed  ntemory  !n  order  to  bectiuie  beneflciark*s  of  this  faod. 
but  onr  colleeee  are  of  royal  llnea^'e;  they  Moag  to  the  aovereitmty— tbe 
I>o<iplo — and  can  not  afford  to  either  lower  or  rniso  their  standards  beyond 
that  which  Is  for  their  best  Interest  to  gain  the  favor  of  any  endowment  ur 
beneflcence^  however  great 

As  the  pitblic  educational  system  dovoloj^s  li\  each  State  standanls  for  cnHpte 
entrance  will  advance.   They  should  be  HUtliclently  high  to  serve  as  u  stUuultu 
to  aecondary  acboola,  but  not  ao  fttr  admnced  aa  to  create  a  gap  between  tte  | 
mibllc-aehool  fliyatem  and  tnsfcitatioiMi  of  bigber  learning.  I 

W.  El.  Stone,  I  agree  so  well  with  what  lias  hovn  said  by  PresUt«»nt  Snyiler  j 
that  I  do  tn>t  <-arr  1m  cMnf nivort  any  df  h]---  sfateiinMits.    I  pri'fi-r  ratliiM'  iti  eiu-  | 
phnsizo  some  (►f  tlu'  |K»uits  in  Ills  iwikt.    'i'iie  Iaii(l->;runt  oolU"fros  arc  lo  mj 
mind,  nuire  nearly  the  ideal  of  democratic  educational  iiiytltutiouj*  than  any- 
tbing  we  bave  In  thia  country  or  are  likely  to  bave,  and  edncatiottai  demoenur 
la  a  tbing  we  abould  cberlab.  We  may  do  it  by  atadytng  tbe  educational  needs 
of  the  cH»niinimtty  which  v  <  s«  rve,  but  I  do  not  mean  to  aay  that  we  8honi(T  <^t«r 
to  whims  or  8tii)orflrlaI  demands  or  waste  our  means  In  dolnjr  fhfnf:?^  of  rnt!i»or 
no  educational  \alno.    The  colIej;es  must  be  leaders  educationally,  ami  iii  f" 
acting  they  must  strive  to  establish  high  etincational  standards.    While  none  of 
our  colleges  should  attemi)t  to  set  up  a  standard  for  entrance  which  ia  befoad 
tbe  caiMictty  of  the  better  achoola  of  tbe  State,  or  which  will  operate  to  exclude 
any  large  proportion  of  pnblie>8ehool  gradnatea,  I  deem  tt  to  be  tiieir  duty,  i■^ 
ticularly  in  States  where  the  ])iibl!c  si  hool  tsystem  la  not  w^l  developed,  to 
to  constantly  stimulate  and  uplift  the  stAudards  of  those  scIvmiIs  and  to  r^tys. 
nlze  the  best  8ehof)lH,  8o  that  the  Influence  of  tho  rolletre  shonld  hr  felt  .iH 
through  the  conmnndty  as  standing  for  scholarship  uud  t borough ae£>s  and  Uk 
beat  poestble  advancement  in  Its  educational  reqnlremente.  Onr  colleges  elwildi 
moreover,  very  carefully  protect  tiielr  degreee.  If  we  are  critical  in  thia  reifwt 
the  degr<>es  will  conie  to  stand  for  a  definite  attainment.   Tho  (temt'*-  h  ess« 
tlally  evidence  of  nn  educational  standard,  and  otipht  not  to  l)e  debased.  Co^ 
slstent  ai  finji  in  this  jmrtieuJar  may  mean  that  many  of  tlu-  coHofres  must  ha^- 
a  large  percentage  of  students  who  are  not  candidates  for  a  tiejjree,  Tbats 
well,  if  necessary.   Those  who  are  candidates  for  a  given  degree  ought  to  o*** 
practically  tbe  same  requlrementa,  no  matter  where  they  may  be  or  lo  wl»t 
State  tbeir  college  may  be  located. 

On  the  other  hand,  after  establishing  high  standards  of  admission  and  aifal" 
ment  for  f^ndldates  for  deprees,  the  colleges  should  inako  provision.  In  luy 
ment,  for  giving  entrance  to  students  of  all  class4>s  and  all  preparation,  wlf' 
come  to  college  wanting  something  which  they  can  not  get  anywhere  elaa  N*** 
that  is  a  very  large  undertaking;  It  ia  beyond  tbe  meana  of  many  of  our 
tutlona  to  do,  perliaiM,  but  that  ia  what  they  abould  try  to  do.  Thia  is 
tlally  tbe  democratic  spirit  of  education  which  diduld  oxist  in  all  of  onr  in^itn 
tfons.    If  we  can  supply  the  young  men  an«l  women  of  our  State  with  iii^^'f"'  i 
c'dufiition  r.r  triiinintr  whicii  is  going  to  react  to  the  benefit  of  the  Stale  iu  citi-  j 
iieubhip  and  iu  industrial  efficiency,  and  which  Is  not  available  elsewhere  In  1 
State,  then  we  ought  to  do  it,  taking  care  first  that  thoae  who  come  liave  tif  ' 
beat  preparation  which  th«y  can  get,  and  then,  ao  tur  ae  our  rules  will  pmiiitt 
extending  tbe  band  of  w^come  to  all  wlm  And  in  tbe  Inatltotion  aometblng  ^  ^ 
(Boll.  82B] 
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I  do  not  tbiok  the  true  educatloDul  poiiciee  of  tbe  land-grant  colleges  are 
going  to  be  stampeded  or  dominated  by  tbe  attitude  of  tbe  Carnegie  Founda- 
ticm.  I  like  aomethlnff  of  tlie  aplrit  of  Prealdcat  Snyder^a  paper,  and  foal  tbat 
we  are  not  to  look  to  tbat  source  for  protection,  bnt  that  we  are  to  look  first  to 
our  borne  |)eople,  our  home  interests,  and  our  home  needs,  and  strive  to  do  thnt 
which  is  boat  for  them.  Tti  diio  time  th<»  <'')\n\o';!o  FouruljUioii  will  recognize 
that  the  work  (»f  our  coileses  Is  thoroughly  educational.  In  the  true  s«mis«»,  and 
that  it  will  bei'otiio.  in  tbe  process  of  evolution,  of  sutiiclently  high  Btandard  to 
merit  even  their  upproval. 

We  hear  a  good  deal  fheee  days  In  proteat  about  the  Infloenoe  of  the  coUegea 
ni>on  the  high  sohoola  In  abaping  the  curriculum  and  functions  so  that  they 
shall  lend  up  to  college  entrance.  This  criticism  can  be  iivt  by  broadening  the 
entrance  requirements  of  our  colleges.  If  tlu  iv  Is  nnytliing  in  the  high-school 
curriculum  which  gives  skill,  training,  and  Intellectual  iwwer,  tbeu  that  ought 
to  be  recognized,  in  a  degree  at  least,  for  entrance  to  college.  The  high  ecfaoola 
are  not  sniipleniental  and  aubordinate  to  the  collegea;  they  are  public  InBtltu- 
tlona  themaelveB*  eatahlldied  for  pnhllc  nee  and  training  of  youth,  without 
regard  to  colleges.  As  yon  well  know,  a  large  proportion  of  hlgh-sclionl  pupils 
not  t'o  to  colleges.  nm\  their  training  should  have  reference  to  this  fact, 
Higli  isviioojs  Bhonld  l>e  kept  as  public  trnlning  places  for  the  public,  in  my 
Judgnieiit.  without  i»artlculur  reference  to  the  demands  of  tbe  colleges;  and  the 
ooUegiea  ahonld  adjuat  their  needa  and  their  requlrementa  to  the  curriculum 
wblcb  la  best  auited  to  tbe  fUnetlona  of  the  eehool.  The  colleiee  should  accept 
for  entrance,  in  part  at  least,  any  systematic  training  which  haa  given  to  the 
Btudcnt  hitclIfH-tnMl  power  nnrl  tbe  ability  to  do  things. 

It  s<unetinjes  Liappi'us  tbat  there  comet*  to  Purdue  a  man  of  mature  age.  who 
has  been  out  of  school  a  number  of  years,  who  has  been  earning  his  living, 
who  can  do  a  man*s  work  at  anything.  He  may  not  luiTe  graduated  from  a 
high  school,  but  I  regard  such  a  man  as  quite  aa  well  qualified  to  do  college 
work,  assuming  that  he  haa  knowledge  of  certain  antecedent  branches,  as  the 
raw  high-school  boy  who  haa  never  had  any  experience  In  dealing  with  men  or 
the  problems  of  life. 

Admission  to  college  should  be  on  a  broader  basis  than  the  present  conven- 
tional requirements,  recognizing  a  blgh-scbool  curriculum  of  greater  use  to  tbe 
average  pupil,  and  the  equivalent  value  of  personal  experience  In  practical 
affalra 

The  whole  problem  of  college  entrance  requirements  Is,  after  all,  something 
which  can  not  be  standardi/ctl  for  tbe  whole  country,  and  T  do  not  approve  this 
Idea  of  attempting  to  standardize  everything  iu  education.  There  are  state 
problejus,  local  problems,  and  they  should  be  studied  with  two  things  in  view : 
First,  always,  the  educational  Idea,  the  uplift,  the  striving  toward  the  highest 
and  the  beat  thing  that  each  locality  can  produce;  and,  second,  the  coordlnatloii 
of  the  college  work  with  actual  conditions  in  tbat  particular  locality.  If  we 
keei>  tlipse  two  things  In  mind  and  strive  for  them  earnestly,  we  iio<m1  !\ot  be 
very  nincli  <'oaeenie(l.  generally  speaking.  al)out  standards,  or  the  rt^pi in  incuts 
of  the  Carnegie  Foundation,  or  anything  of  that  sort ;  because  we  shall  be  doing 
true,  honest,  conscientious  work,  and  ^e  best  work  wbich  can  be  done  for  our 
reiqwctlve  communities. 

D.  W.  WoRKiNc.  I  have  recently  be^'u  making  a  little  computation  having 
reference  to  this  Carnegfe  Foundation.  I  found  that  the  appropriation  made 
l)y  the  legislature  of  Kansas  for  the  support  of  the  agricultural  college  Is  more 
than  4  I'er  cent  on  the  entire  fund  at  tbe  disposal  ut  the  Carn^e  Foundation. 
(Boll.  228] 
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Kow,  If  tbat  Goald  be  GOtnimtecl  for  the  countiy  over,  end  tbe  reeonrees  of  tbew 
bmd'gniDt  colleges  be  capitalised,  bow  blf  that  capttaliiatlon  would  be  eoui' 
pared  with  the  pitiful  $15,000,000  of  ttio  Cnraegle  Foundation-  I  think  Presi- 
dent Snyder  has  iii;i<ie  a  good  iK>!nr  in  insist  inj;  upon  fundamental  loyalty  to  tbe 
people  as  the  prlnuny  snibjtH  t  in  the  conduct  of  thest'  institutions. 

Howard  Kdwakuw.  i  would  like  to  say  a  word  in  rt^ard  to  entrance  reqolre- 
meuts,  differentlatiug  them  into  two  elates.  There  are  certain  things  which 
all  college  work  rests  upon  and  which  are  taktegral  parts  of  a  college  coarsen 
We  have,  for  Instance,  English  and  mathematics.  Ton  can  not  do  college  mathe- 
matical work  without  having  some  mathematical  work  preceding  it.  Now. 
in  consklfriiiL'  wluit  shall  be  the  entrance  reqnirements.  I  think  tbjit  riie  classi- 
fication bt'twtM'ii  (hose  thlnt^s  whifli  are  ess<mtial  for  fnrtlier  work  and  tbe 
general  reijuiieiuentH  should  be  made  very  distinct.  In  tixiug  our  eniraiici' 
requirements  we  have  tried  to  reduce  the  first  class  to  just  as  low  a  nnmber  as 
possible.  In  the  Institution  I  represent  we  have  placed  In  the  first  clans  3 
units  In  Engll^,  2^  units  in  mathematics,  1  unit  In  history.  1  unit  In  noodetn 
Innfftinw  work.  jukI  1  unit  in  pliyvjrs.  That  is  the  clnssificatinn  on  the  one 
^^ide.  iho  indi\  )(iu:ii  tliin;:s  that  must  he  known.  I  lie  IkhIv  of  kuowlerl^re  with 
which  u  man  must  come  to  the  college  in  order  to  take  up  tlie  college  work, 
because  those  things  are  eontinnons.  Now,  we  have  made  up  the  remainder 
of  our  entrance  requirements  by  doing  Just  exactly  what  has  been  suggeoted; 
namely,  by  valuing  a  large  range  of  knowledge — science,  history,  economics, 
civics,  Inngnauo.  and  tlu*  practical  work — practical  agriculture  and  shoiiwork. 
To  the  m:\n  who  comes  from  the  farm,  no  nintter  whether  he  has  had  farm  trtiin 
ing  in  the  high  s<-hool  or  not,  if  he  has  the  requislK*  knowleil^e  of  practical 
agriculture  wo  will  give  a  certain  amount,  I  think  it  is  a  unit,  just  for  tbat' 
practlcal  knowledge  on  tbe  fhrm.  In  the  same  way,  we  give  a  man  who  comes 
firom  the  shops  one  unit  for  his  practical  knowledge  In  that  direction. 

I  doubt  whether  it  Is  to  the  advantage  of  many  of  the  state  institutions 
to  fro  u|>on  1h<>  Carnegie  IVxnidatlon.  At  the  same  time,  that  !s  incidental. 
Wli;it  1  \v;int  to  insist  upon  is  tliat  there  is  a  clear  tiistinotion  whieli  nnn'ts  the 
practical  needs  of  the  iand-grant  institutions,  and  is  iu  iiarmouy  witli  the 
danocratlc  tendew^  Uiat  Preirident  Stone  suggested. 

E.  A.  BsTAN.  I  think  we  have  reached  the  point  where  academic  freedom  has 
extended  Itself  as  to  the  requirements  for  admission.  Stanford  University  mt 
doubtodiy  Ifil  the  way.  but  Harvard  ixiu]  s<>me  of  the  older  institutions  hjirt 
foHowed,  and  there  are  very  few  institutions  now  which  do  not  reco^nuz*'  ^ 
w  !«!•*  range  of  {Ktsslble  subjwts  of  the  secondary  grade  which  may  be  preKentiil 
by  candidates  for  admission  to  the  colleges  or  universities.  The  main  thiu^ 
Is,  I  think,  that  we  have  a  sufficient  quantity  and  quality  within  tbe  range 
generally  recognised  by  the  mort  advuMied  instttut!on&  I  think  we  abooid 
require  the  same  qujintity  of  studies  in  the  8chr)Ol8  tbat  would  be  required  of 
any  of  thc^  better  high  schools  fti  the  land.  In  <>f}}"v  ^\ords,  30  semesters'  <  re.1lt 
or  ir»  units  is  by  no  means  too  In^rli  a  requirement  for  ndmlsslou  to  our  land 
grant  colleges  of  any  kind.  If  we  have  sulHcient  freedom  within  these  Umitt«. 
then  that  quantity  Is  about  right  And  these  subjects,  I  thlnlt,  should  be 
studied  In  some  secondary  school.  In  the  agricultural  high  aehools,  or  other  high 
schools.  I  do  n<»t  think  that  we  nee«l  to  feel  that  there  is  any  danger  with  the 
Carnegie  Foutidation  if  that  fs-  done.  I  think  the  foundation  undoubtedly  has  a 
liborn!  ntfitude  so  far  as  the  nunihcr  and  variety  of  suhje<^ts  required  for  nd- 
miHsion  is  concerned.  It  Is  alk»w«'il  in  the  case  of  such  great  unlversltieis  m 
Harvard  and  Stanford.  It  certainly  would  be  allowed  in  the  land-grant  coUei^ 
as  well,  provided  there  hi  a  rafllcleat  quantity  of  work  done  and  very  well  dtaia 
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I  think  a  mistake  was  made  Id  the  cjirly  period  of  the  agricultural  collies  In 
having  too  low  requirements  for  admission.  I  tblulc  the  interesti)  of  the  people 
as  well  as  the  Intereeta  of  the  tnBttttitlona  require  that  high  ttandaitUi  for 
admleeloa  abonld  be  malntatnedU 

A.  B.  Stormb.  of  Iowa.  I  do  oot  think  we  OU^^t  to  encourn^e  the  Idea  here 
or  let  ft  get  out  from  lioro  that  wo  are  taking  a  sort  of  critical  and  up|)ish 
attitude  toward  tho  farnejiio  Foundation.  That  Foundation  is  uudcrtaldnK  a 
sreat  pubiic  service  in  trying  to  standardize  educational  institutiuui»,  uud  it  Is 
the  only  agency  that  is  aiming  to  do  so.  They  have  set  before  themselves  a 
voluntary  task  to  do  80»  but  It  was  one  that  needed  to  be  done  and  needs  to  be 
done,  and  they  are  pursuing  their  work  with  great  courage  and,  I  think*  with 
great  discretion,  and  are  likely  to  arrive  ot  results  that  will  be  very  valuabla 
In  uiy  institution  wo  rlo  maintain  and  for  th«»  prosjnit  nhnll  maintain  a  fotirth 
year  of  advanced  preparatory  work,  so  to  sp4'al<.  for  the  graduates  of  three 
years'  high  schools  and  carry  them  over  the  freHluuuu's  year.  I  believe  we 
ou^t  not  to  yield  too  easily  to  the  complacent  notion  that  we  can  not  and 
ought  not  to  establish  a  regular  standard  for  admission.  This  talk  about  get* 
ting  nearer  to  the  i)et>ple  Is  most  of  It  bosh.  Tlioro  is  no  greater  service  that 
we  can  <1«)  tlio  i»eop!e  of  our  constlttiencios  than  to  establish  correct  educational 
standards,  and  perliaps  no  institutions  are  nearer  to  the  people  or  better  able 
to  do  that  tUuu  we,  I  mean  the  laud-gruut  colleges.  We  can  do  no  nobler 
service  to  the  public-school  system  of  the  State  than  to  establish  tbom  standards 
and  maintatai  tbem.  We  have  no  moral  rlgbt,  when  the  public  schools  are  in 
any  adequate  degree  able  to  do  this  work,  to  Inrlte  tbdr  students  to  leave  their 
own  hiL'!i  schools  and  como  to  us.  ^fiss<)Kri  is  an  Illustration  of  tho  beneficial 
stinnilativf*  effects  of  iiisf itiu ions  lil<e  its  univ«M-sity  fixini;  the  standards,  and 
the  high  schools  respoudiuK  to  theiu.  as  tliey  have  done  in  that  State.  That  is  a 
Splendid  service  to  the  cause  of  education,  and  we  can  render  no  better  service 
to  the  young  men  and  women  who  wish  education  In  a  vague  and  hungry  way 
than  to  make  definite  re(|Ulrements  of  tbem.  X  entered  a  bigh  school  In  ray 
eighteenth  year:  T  got  tbroujjh  in  n  little  less  thati  three  years,  l»elng  a  Uttle 
more  matnre  than  theavera;:e.  and  i  iin\  profoundly  Kfatefnl  that  no  misconceived 
eddcaiiuuui  philanthropy  opene«i  tt  side  door  into  a  college  for  me.  I  think  every 
young  man  wilt  be  better  in  the  end  If  he  is  held  to  rlgbt  and  rigid  requirements. 
We  may  make  provisions  for  the  young  man  of  2S  who  wants  some  special 
work,  but  let  us  do  It  for  him,  of  course,  us  a  diort^conrse  student  and  not  as 
a  candidate  for  n  dojrroo.  and  protect  the  degree  by  protecting  the  entrance 
r«i«lrementR.  In  the  end  we  will  have  to  come  to  that.  The  lojjlc  of  the 
situation  leads  us  that  way,  and  we  are  fighting  against  our  best  interests  In 
taking  an  unfriendly  attitude  toward  the  value  of  the  standards  which  the 
Carnegie  Foundation  is  standing  for ;  we  are  simply  fighting  against  logic  and 
against  truth,  and  In  the  end  truth  and  logic  will  prevail  and  we  ouglit  to 
welcome  that  conclusion. 

The  section  adjourned  until  Thursday,  August  19,  at  2  p.  nu 

Afternoon  Session,  Thursday,  August  19,  1909. 

The  section  was  called  to  order  at  2  o'clock  by  J.  C  Hardy,  chairman  pro 
tempore^ 

OrriCEBs  OF  the  Section. 

The  chairman  named  the  following  committee  on  nominations    E.  A.  Bryan, 
of  Washington:  K.  L.  Butterfield,  of  Massachusetts;  and  B.  W.  Silvester,  of 
Maryland  (seep.  ^J). 
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Medium  of  Pubucation  or  Scnomno  Wonc  or  m  SrATKma 

E.  Daveuport.  of  IIUdoIb,  then  brought  tip  the  subject  of  a  nit><rnim  or  jouml 
for  tho  ptiblicntion  in  a  seU'iititic  way  of  the  n^ults  of  pxiH^riiiu-iit  station  vrork, 
which  subjet'1  he  said  had  hwu  undor  consldfiatiou  by  the  couimlttee  on  station 
organization  and  {lolicy  of  the  »ectiou  on  experiment  statlou  work  of  the  aitai> 
ctatlon  (see  p.  48). 

Od  motion  tlie  tnatter  was  retared  to  the  general  aeaston  of  the  aanciatko 
with  the  approval  of  this  sectlozL 

RECOMMEKDATIONS  RiXiABDlNG  EXTEKSION  WOBK. 

K.  L.  BuTTERFiFj.D.  The  conunittee  on  extension  work  In  [iresenting  Its  report 
to  tho  association  inKtructed  tlie  chnirnian  to  move  the  adoption  of  the  r«"i^>rt. 
There  are  three  distinct  rernmmendations  in  the  rt'i»ort  that  wonlil  s»'en)  to 
retpilre  tlie  action  of  the  a.sj>4>ciation.  All  thew,  I  may  sjiy,  were  recomiueudwl 
laHt  year.  The  first  refers  to  an  amendment  to  the  constitution  proTldlntt  fw 
adding  to  onr  association  a  section  on  extension  work.  The  other  reconuDCDdi* 
ttons  are,  first,  that  Congress  be  rsQaeeted  to  grant  the  franking  priTllege  for 
bona  fide  extension  publications;  and  second,  that  the  assoi  <  ti  <n  indorse  the 
idea  of  a  Hiving  Congress,  as  soon  as  it  may  seem  wise,  for  a  federal  appropria- 
tion for  extension  worlc. 

The  coiiuunuie  asli**  to  have  tlie  reiMirt  adopted  with  the  understanding  tliat 
snch  action  need  not  commit  the  association  to  an  Indorsement  of  every  word 
or  Item  of  the  report.  The  committee  has  ontllned  In  Its  report  a  plan  for  a 
projKisfHl  bill  in  Con^rress  to  cover  this  matter  of  tlie  appropriation.  l'ud«nbt- 
e<lly  dtflferent  individnais  in  the  afssoeintlnn  will  ditTer  widely  fo  the  detail" 
of  this  bill.  Hut  tills  ontline  was  presented  iis  enihodyiMi:,  in  the  jnil'jmeat  of 
tlie  committee,  the  principles  which  ouglit  to  underlie  such  a  bill.  It  was  tbe 
hope  of  the  committee  that  the  assodatlon  might  feel  like  adopting  the  reiiort 
because  of  tbe  very  definite  recommendations  whldi  it  makes  and  becaase  of  tbe 
main  idea  with  regard  to  the  scope  and  character  of  a  federal  appropriation. 

The  first  recommendation  of  the  committee  to  be  considered  is  that  there  sIiaH 
be  orpinlml  in  this  association  a  station  on  extensWm  w<»rk.  We  went  over 
this  matter  carefully  a  year  ago  and  since  then  have  had  it  under  advisement 
as  a  committee.  We  have  con8ulte<l  with  a  large  number  of  men  who  are  intiT 
ested  and  especially  tbe  men  who  are  now  undertaking  the  ext^slon  wort 
We  come  to  this  association  at  this  time  with  a  renewed  and  unanimous  repoo- 
mendatloji  for  the  new  section. 

(J.  E.  Fki.i.ows,  (»f  Maine.  I  do  !»ot  like  to  apix^nr  as  standing  in  the  way  <'f 
progress:  d(»clde<lly  I  f<honld  prefer  to  ho  nn  tlie  other  ft\i\v.  I  see  s<nne  objiv- 
tlons.  however,  to  forming  a  new  s<vtion  in  this  a.s.st»ciaii«»u.  1  thinlt  the  for 
mation  of  a  new  section  might  tend  to  prevent  tbe  progress  which  we  all  desire 
In  the  first  place,  it  has  been  arranged  now  on  our  program  that  we  maj 
have  two  sections  meeting  at  the  same  time,  as  we  do  now  in  the  afternoon. 
If  we  liad  a  third  S(H;tlon  we  sliould  l>e  under  the  necessity  of  having  a  hms^'r 
session  or  at  least  a  session  lasting  over  more  days,  or  of  having  three  deU'i.'ntt'^ 
from  each  institution  Instead  of  two;  and  another  dii'.icnlty  would  arise  wbkh 
I  thiulc  could  not  be  obviated  lj>y  haviug  throt'  delegates  or  iiavuig  lunger  set- 
slons,  and  that  Is,  that  this  question  of  extension  work  Is  one  in  which  tlie 
presidents  of  the  association  are  vitally  interested.  They  must  be  vitally  Is* 
terestetl  or  It  can  not  succeed.  I  myself  would  lilce  to  be  present  at  all  ffisctt*- 
sions  on  the  (pH»pt1on  of  cxtrnsifm  work.  I  could  not  do  that  if  there  wen* 
third  section.  My  duty  is  hero  iu  the  adiuiuistrative  section.  We  do  not  bav^ 
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any  more  profltnble  topic  for  disoiifsion  tluui  extension  work  In  this  admiulstrft- 
tlve  section.  To  be  sure,  we  should  iiave  a  director  of  extension  work,  and  be 
mlgbt  come  here  If  he  wished  to*  or  If  we  could  send  hlro;  hut  to  take  exten8l<ni 
work  entirely  away  from  the  admlntotratlve  elde  of  the  colleges  and  have  a 
new  section  meeting  at  another  place  and  at  another  time.  It  seeniB  to  me  would 
l)e  unfnrfnnnto.  I  rtn  not  think  It  will  |irovoiit  the  growth  of  the  pxtonsinn 
work  to  retain  that  feature  In  this  WM-tlon  :  it  dot's  not  hoJony  to  tho  stations:  it 
belongs  to  the  administrative  otticer8  of  the  institution,  Ut  the  college  section. 
It  is  prlmarllj  a  college  topic. 

U  H.  Bailet.  There  are  two  aoMtloos  InvolTcd  In  thto  report  of  the  com- 
mittee on  extension  work.  One  Is  the  general  argument,  on  which  they  found 
their  proposition,  and  the  other  comprises  three  n>coniraendationB  growing  ont 
of  it  r  do  not  s«M'  how  cnn  tlixmHs  any  one  of  the  thiw  rooomniendntlonH 
wltht)Ut  discufwiiiK  tfit?  arguuu'Ut  and  tlie  fundamental  proj osituni  on  \vtii<h  it 
rests.  If  we  acvei»l  the  projiosltiou  of  the  comniittoo  an  to  the  ciuuianicutal 
Importanoe  of  extensloa  work,  then  It  becomes  only  a  question  of  ways  and 
means  and  the  proper  opportunity  or  time  In  which  to  adopt  the  other  part  oi 
the  report  If  I  understand  the  report  of  the  committee  aright  It  conBiderK  that 
the  land-jrrnnt  colleges  have  n  tripartite  fnnction.  these  functions  being  coordi- 
nate otn'  with  the  other:  The  college  work  or  nticlens.  the  cxtonslon  work,  and 
(lie  experiment  .station  work.  If  I  gather  <M>rreetly  the  attiimle  of  the  com- 
mittee. It  does  not  consider  extension  work  to  l>e  **  college  "  work  any  more  than 
research  work  la  "college**  work.  In  cases  In  which  the  experiment  station 
Is  connected  with  the  college  or  with  the  university,  the  preiddent  of  tbe  college 
or  university  is  natnrally  the  administrative  officer  to  a  greater  or  U'ss  degree 
f>f  the  ext>erlment  station  at  that  instltiithtn.  For  myself,  I  should  not  accept 
the  iireniise  that  the  extension  work  is  cnlh';:*'  work  in  tlie  sense  in  which  we 
have  defined  college  work  in  this  organi/^ition.  I  take  It  that  this  ass<K'iation  ^ 
represents  tbe  essential  work  of  the  land-gmnt  colleges,  and  I  think  It  Is  Indis- 
putable that  the  essential  work  of  the  land-grant  colleges  Is  of  tbe  three  kinds, 
rejiresenting  three  tyi>es  of  mind  and  three  lines  of  public  us<>fulness.  I  recog- 
nise, as  President  Fellows  says,  that  there  Is  a  ilif!i<  nlty  In  havhipr  a  thn  t -ring 
cirnis.  1  <1<»  iH>t  know  that  there  Is  more  difflenlty  with  three  ring's  tiinn  with 
two.  I  .should  like  to  attend  every  one  of  the  wftlon  me«'tln{?!«,  wliether  exi>erl- 
ment  station  or  college.  I  should  have  the  same  feeling  if  there  were  three 
rather  than  two;  the  delegates  are  compelled  as  a  matter  of  fiict  to  take  their 
choice.  The  questions  of  larger  policy  which  concern  all  three  sections  would 
naturally  come  up  in  the  general  si'ssions  of  the  association. 

T  firo  onnvlnced  that  the  time  lias  eonie  for  ns  to  aild  the  tldrd  «<M-ijnii,  in 
<»rdor  that  the  ass^wiation  may  exactly  and  ad<H|iu)lely  represent  what  is  <-oiinii^^ 
to  be  the  proi>er  and  necessary  work  of  the  land-grant  colleges;  and  if  we  do 
not  adopt  this  coarse  now  we  certainly  shall  be  forced  to  adopt  it  within  a  very 
few  years.  I  should  like  to  see  the  association  accept  the  refiort  of  the  com- 
mittee as  its  general  line  of  policy.  leaving  the  <inestion  as  to  when  It  tdmlt 
adopt  the  three  sp^nMal  reconmiendatlons  for  fnrtlier  dls<'UKsl<m.  I  am  not  at 
nil  sfH-e  that  the  time  has  now  come  when  we  should  adopt  all  three  f>f  (hes<^ 
nHtttiiiuendations  for  ininie«liate  a<'ti(»n.  IVrhafw  If  we  work  out  one  ia  each 
year  it  would  be  quite  sufficient.  I  am  nnjdy  now  to  adopt  the  first  one,  which 
Is  the  adding  of  a  new  section.  I  think  this  would  tend  to  clarify  our  Ideas  by 
defining  the  purposes  of  the  colleges  of  agriculture.  I  can  not  conceive  how  a 
land-grant  college  can  function  properly  unless  it  develops  In  these  three  lines. 
.\tid.  on  the  other  hand,  I  can  not  eoneefve  of  any  kind  <.f  work  coniin.;  up  in 
the  future  that  would  not  fall  into  one  or  the  other  of  these  three  diviaioas. 
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G.  I.  Christie,  of  Indiana.  Last  fall,  at  tbe  time  of  the  association  meeting  in 
Waahtiigton,  a  large  number  of  extension  workers  gathered  and  formed  a  tun* 
porarx  organisation.  It  was  tbe  feeling  at  tbat  time  tbat  there  was  a  grat 

need  for  these  men  to  come  toRetht  r  jnul  dlHousB  problems  of  oxtenslon  wort 
We  have  In  oxtonnlnn  work  a  fu-lil  lliaf  is  now  nnd  nltom'tlu-r  nn(>nrani»l. 
We  ;!t  the  ini'sriil  tiinc  iio  two  Staffs  follow  ini:  I'xactly  tli«'  same  line  of 

work;  periiaps  we  never  will.  Dill'erenl  States  are  attacking  similar  problems 
in  entirely  different  wajrs,  while  I  feel,  from  my  knowledge  of  tbe  ext«wlin 
work,  that  they  might  be  dealt  with  In  the  same  way.  If  we  could  bring  oor 
extension  workers  together,  and  if  we  could  have  an  opportunity  to  thraab  oot 
the  problems  that  wmfront  tbe  several  workers,  greait  jicmhI  w<nild  result. 

The  tinio  is  now  lipo  for  an  exti-n-^ioii  seetton  to  In*  fortiietl  in  conntxtli-n 
with  this  ass4x*iatiou.  Kxteusioii  work  is  Si>  fntimnteiy  and  dint-tiy  cuinirti<sl 
with  college  and  station  work — and  it  affects  the  iwlleics  of  these  Institullom  ia 
every  way — that  we  can  not  afford  to  have  extension  workers  come  together  at 
any  other  time  than  at  the  time  of  the  meeting  of.  tbe  Association  of  OAlem 
and  Expnlment  Stations.  For  this  r«*ason.  as  secretary  of  the  F^xteasiim 
WorUfi's  Association.  I  .nni  here  to  ask  tliat  you  give  your  i'fuisidorat !ou  ti  tV- 
matter  of  allowing  ns  sonM-  opporfnnity  to  come  tofrethrr  and  thrash  out  iliw 
problems  of  extension  wbitii  sliould  l>e  ihrasLeil  out  al  liie  earliest  pa^sillf 
mcmient  in  order  tliat  the  work  may  be  better  organised  and  promoted. 

H.  L.  BvBSELL,  of  Wisconsin.  I  feel  tbat  this  appeal  to  us  is  one  that  dunid 
not  go  unheeded.  It  seems  to  me  this  dblld  is  already  boriu,  and  It  Is  a  que^ion 
whether  or  not  we  are  going  to  adopt  this  new  addition  to  our  agricultural 
family.    The  work  of  extotislou  Is,  to  my  mind,  otie  uf  tlie  most  important  1!d«^ 
in  wljifh  colleK<*s  can  euKaRe.    Tt  Is  one  to  which  the  i»eople  will  res|«md.  an«l 
success  will  as  certainly  follow  in  tbe  extension  work  in  the  exijerimeut  stattoos 
as  In  the  academic  work  which  Is  carried  on  within  the  waits  of  the  InstltntiuB. 
I  believe^  with  Dean  Bailey,  that  we  should  have  this  tripartite  arrangement  of 
agricultural  college  work.    It  seems  to  me  If  we  acce<le  to  this  n  qncst  and  rf 
ognizf  flint  In  aliowiii'/  this  extension  line  of  woil;  to  be  introdut«Ml  inti>  lli' 
work  of  the  a^'i  icultural  <  olleges  and  i  xperiment  stations  we  will  he  doiusi  otir 
selves  a  service,  as  well  as  them.    These  iieople  will  sooner  or  later  get  togetk' 
In  some  organisation  or  other;  and  so  far  as  I  am  concerned,  I  would  latliff 
see  the  extension  workers  affilhite  themselves  with  this  aasoclatlon  than  to  p 
Into  tbe  Association  of  Farmers'  Institute  Workers.   It  Is  true  that  tbe  fariMP 
Institute  worker  Is  engaged  In  extension  work.    Still,  In  st>me  States  that  wot< 
will  not  hi'  i  loscly  aliiliat<*<l  with  the  extension  work  that  is  carrietl  ou  iiiMt»i 
tl»»'  collcKc,  and  I  believe  the  tinif  is  already  rlj>e  for  the  »)rg.iui/.atlon  of  aiu'tlK  ^ 
section  of  this  sort.    I  appreciate  the  point  which  has  been  raised  by  I'resid<oi  ' 
Fellows  as  to  the  difficulty  of  administrative  oftcers  keeping  In  touch  wttb 

of  these  lines  of  work,  but  the  program  committee  can  arrange  tbe  papara  v 
tbat  matters  of  common  Interest  are  presented  at  a  time  when  tliere  will  nit 
be  a  conflict,  and  there  will  tin  n  «!nfficir»nt  amotmt  of  sectional  niati-rinl  tliat  I 
of  nior(»  dtdaiiini  cbiira«icr.  in  wliicli  the  administrative  olliccr  may  ii*>r  Ih- 
iii(crest(Hl.  I  feel  certain  tbat  ii  would  be  an  advance  move  for  us  to  oaiiniK 
a  section  of  this  sort 

D.  W.  WoBKiRo.  In  my  own  State  of  West  Vlrginhi,  shortly  after  we  eitalh 
Hshed  the  extension  department  In  the  college  of  agriculture,  our  board  of 
culture,  which  supports  the  farmers'  institute.  apiKiinted  a  man  to  umlertflk'' 
essentially  the  siujm'  sort  of  work.  Snf)Sf'(picnf !y  they  saw  their  crn  r  niid 
abamUaicd  the  work,  leaving  the  tield  to  us.  There  is  a  deiuaud  for  this  sort 
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of  work;  it  comes  up  from  all  partn  f»f  the  State.  I  think,  and  the  extension 
workers  who  are  in  the  Held  feel  tiie  need  of  ail  the  legitimate  encouragement 
tbey  can  get  Now,  if  this  association,  wblch  stands  as  nothing  else  stands 
for  tbe  work  of  the  agricultural  colleges  and  experiment  stations^  will  recognise 
the  dignity  and  the  importance  of  tbis  work  by  prorldfng  a  section  for  It,  I 
believe  that  It  will  In  some  places,  like  my  State,  double  our  power  to  serve  the 
public,  and  In  Borvinp  the  pnblic  wc  are  serving  the  institiitic^n.  This  associa- 
tion will  have  put  strength  lu  uiy  liauds  antl  );iven  nie  greater  power  by  dignify- 
ing tbe  work  that  I  urn  undertaldng  to  do  thi-ough  this  creation  of  a  section. 
As  an  extension  man  I  have  now  no  right  here;  I  mast  come  here  as  a  r^nre- 
sentattve  ct  the  college,  not  as  an  extension  worker.  There  happen  to  be  three 
extension  men  at  this  association,  and  we  think  that  there  might  well  be  30 
or  10  of  n??  lif»re  noxt  year  If  there  Is  a  section  which  will  trlve  us  a  chance  to 
jHM'sctit  oin-  own  work  in  our  own  way.  because  we  U>arn  some  things  about  the 
extension  work  now  that  our  presidents  do  not  learn,  because  they  are  away 
from  the  crater  and  we  are  right  dose  up  to  It  The  problem  Is  witfi  as  po^ 
sonally,  and  we  are  the  men  who  can  work  It  out  and  discuss  It  in  detail. 

C.  F.  CuBTiss.  There  is  another  principle  Involved  in  this  question  to  which 
I  would  like  to  mil  attention  and  w^hlch  I  consider  exewHllnKly  Important  at  this 
time.  That  Is  that  as  the  extension  work  deveIoi)s  In  the  various  institutions 
I  believe  one  of  tlie  most  iui|x>rtaut  problems  that  will  arise  will  be  the  proiHT 
coordination  of  that  work  with  the  college  and  station  work.  I  think  it  highly 
Important  that  the  organisation  of  station  utorkers  be  property  coordinated 
with  this  association.  Their  work  Is  a  part  of  the  work  of  tbe  land-grant 
colleges,  an  essential  part;  it  is  conce(le<l  by  all.  And  their  organization  ought 
likewise  to  be  a  part  of  this  association.  Without  that  coordination  thf  oxten- 
8lon  workers  arc  naturally  goln^r  to  attlllnte  themselves  with  the  fanners' 
institute  work,  and  in  doing  so  they  will  not  be  recognized  and,  in  fact,  will 
not  be  a  part  of  this  association.  That  will  tend  to  draw  away  their  work 
and  Interest  from  tbe  coll^  and  station  organisation.  That,  to  my  mind, 
would  be  a  serious  mlsfakr.  T  recognise,  as  many  of  you  do,  ttie  difficulties 
we  have  had  in  prn|»erly  adjusting  our  ^iresent  plan  of  organization,  and  T 
r<'<'ou'ni7.('  the  satisfaction  that  has  prf>wn  out  of  this  plnn.  But  we  formulated 
this  plan  of  organization  at  a  time  when  we  did  not  have  the  problems  before 
ns  that  we  have  to-day.  Since  then  a  new  line  of  work  has  developed.  There 
are  these  three  important  lines  that  are  permdnoit  and  fundamental,  and  there 
appears  to  be  a  very  good  reason  wby  we  should  recognise  this  third  additional 
line  now  and  give  It  a  place  In  this  organization. 

I  ffili/o  tile  fonc  *»f  what  has  been  said  eon<"emlnpr  the  vital  Interests  of  tlu* 
(■oiU'K«'  ptcsidiMits  ill  cxfonslou  work.  That  I.**  true,  Init  the  deans  are  also 
vitally  hiterestitl,  and  many  of  the  deans  are  directors,  and  there  is  some 
conflict  now  between  two  sections  meeting  at  tbe  ssme  tlm&  There  Is  scarcely 
any  argument  that  can  be  raised  against  tbe  creatlim  of  another  section  of 
extension  work  that  does  not  equally  apply  to  the  existing  sectlona  I  think 
we  will  have  to  adjust  tliat  In  the  arrangement  of  the  program.  There  must 
ho.  I  think,  n  rei-ot;nltion  of  this  extension  work.  If  wo  recopiize  It  now  we 
will  be  in  a  position  to  direct  ami  coordinate  that  work  and  to  get  better  results 
than  If  we  postpone  recognition  and  allow  or  require  the  extension  workers 
to  form  an  independent  organisation,  or  to  affiliate  with  the  farmers*  institutes. 

W.  E.  Stone.  It  is  not  quite  clear  to  me  what  Is  tbe  wisest  course  to  pnrsuc 
in  this  matter,  and  I  only  rise  In  point  out  some  considerations  which  may  help 
us  to  cret  a  more  compreheusive  view  of  the  situation.   I  think  we  all  agree 
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that  this  exteu8ion  work  has  come  t«t  stay  In  our  InHiumions;  come  lo  grow  aikl 
to  occupy  a  very  luiportaut  place.  Al  the  same  tliue  we  are  all  bound  to 
recognise  tbat  at  tbe  pretent  time  it  IacIcb  orgaaisation  and  arstem.  We  60 
not  ioiow  exactly  what  we  are  going  to  do  with  It  A  large  muniber  of  ov 
InatltutioDs  have  not  yet  taken  it  up*  so  that  It  can  not  be  said  at  the  preaent 
time  tbal  extonsion  work  strHnls  on  fuiytliiii<:  ]\kf^  the  same  footing  as  6i^e*>  fh** 
stntioii  Mork.  I  am  thoroughly  coiniuced  thur  tlx  ie  gbowld  be  a  plntN'  iu  our 
orgauizatiou  and  iu  our  proceediags  for  the  exteuslon  idea  aud  ample  oppor- 
tmitty  dionld  be  given  for  its  dlaeoaakMi  and  preaentatlon.  Wbetber  tbfai  abovld 
be  In  a  separate  section  or  be  included,  tor  a  time  at  least.  In  tbe  dellberatSooa 
of  tlia  college  aection,  I  am  not  prepared  to  aay.  But  a  consistent  attstode  of  the 
association  would  be  to  give  liberal  hospitality  to  this  subject  and  this  work  In 
fho  roIlotr<'  section  for  n  tfnio;  then  wh(?n  it  has  devolojifd  Into  a  definite  form, 
if  we  art'  couviiH*ed  that  tluTo  sbouhl  he  a  sejmrate  sec-tiuu,  let  it  bo  made. 

1  want  to  be  distinctly  understood  in  my  position,  that  I  believe  this  work 
Should  have  every  enconragement  which  it  merits  In  die  aaaodatlon,  hot  it 
was  only  a  little  while  ago  that  the  asaoclatlon  belisfved  that  it  had  too  many 
sections  and  divisions.  There  were,  as  some  of  jon  may  remember,  n  large 
number  of  dh  isinns  of  fho  work,  and  tbe  results  were  unsatisfactory.  n»x*:in<*p 
of  this  condition  the  i-onstitulh>n  was  revised  and  after  a  >;o(h1  deal  of  itaiu»- 
taking  study  of  the  whole  Hitiiution  it  was  decided  to  have  only  two  oectiooa. 
I>roviBlon  was  made,  aa  yon  will  find  by  examining  the  constitution,  lor  either 
of  these  sections  to  form  aa  many  divisions  aa  it  mli^t  wish,  so  that  tbe  way 
is  quite  clear  at  the  i>resent  time,  withotit  changing  our  constitution,  to  welcome 
and  properly  care  for  this  new  work.  This  may  be  nnii»ly  provided  for  by  civinr 
up  a  day  on  tlu'  pr(»Kraui  for  the  discussion  of  extension  matters.  I  aui  nurt- 
we  can  not  j^elect  any  better  Keueral  topic  for  next  year's  program  than  thin. 
It  seems  to  me  tbe  conservative  i)o1icy  would  be  to  take  some  action  of  this  klud 
for  a  year  or  two,  until  we  see  a  little  more  clearly  where  we  stand. 

J.  U  Hills,  of  Vermont  While  I  yield  to  none  In  my  ap|M«cIation  of  what 
extension  work  is  able  to  do  for  the  farmer  and  am  anxious  to  see  It  establlsbeil 
in  my  own  State,  j»prsotuilly  I  fe^'l  that  to  ^he  tliis  movonifnt.  sfUl  In  Its 
Infancy,  a  mature  status  In  this  |»o(ly  would  be  a  mistake.  (Hit-  tl(»es  not  expect 
a  child  to  occupy  the  same  standing  as  that  of  a  i>areut  in  the  family.  Mj 
liersonal  Judgment  leads  me  to  favor  a  subsection  rather  than  the  making  of  a 
new  section.  The  constitution  permits  any  Institution  to  send  any  number  if 
delegates,  l^he  college  may  send  its  president  and  lilcewise  the  bead  of  its 
extension  department,  and  these  latter  can.  It  soenrs  to  me.  do  as  efTtx-tivo  work 
for  tlie  tlnt«»  helm:  in  a  snhs«,'ction  as  in  a  section.  Then.  aft(^r  a  few  yea 
when  the  movement  has  bei^-ame  thoroughly  orptniased,  if  it  then  seems  desimbk. 
it  can  be  accorded  the  dignity  of  a  full  section. 

Furthermore^  I  raise  the  point  whether,  as  the  constitution  now  reads,  this 
section  If  constituted  should  not  be  represented  upon  the  executive  committee. 
I  query  whether  this  association  Is  ready  to  at^rd  to  the  reiw-esentatlves  of 
the  comim rati vely  new  movement  niend)erslii|t  in  this  Iniiwirtnnt  committee. 

K.  L.  Bi  iThKi  ihLn.  Our  conunlttet'  did  not  diseiiss  tlmt  |X)lnt  and  nothing 
was  said  to  imlitate  that  It  would  be  necessary  to  have  members  from  this  sec- 
tion present  on  the  executive  committee. 

C.  B.  TnoBiiB,  of  Ohio.  There  Is  a  point  that  was  briefly  alluded  to  which  I 
think  should  be  considered  In  this  matter,  and  that  Is  that  this  extension  work 
has  already  taken  two  thoron^lily  different  lines,  one  of  college  extension  and 
one  of  research  exteusiun,  aud  In  providing  for  future  growth  it  would  tie  necet- 
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sary  to  keep  this  in  mind.  Th(>s«'  two  lines  of  work  are  at  preBent  largely  dif- 
ferent and  are  likely  to  remain  ho  aud  eucU  will  want  Ita  reco^ition  In  any  new 
proTlsloQ  tbat  may  be  made. 

J.  li.  SRTDm  IB  oar  Inatltotkm  there  are  two  Unea  of  ezteoaloii,  tbe  one 
carried  on  under  the  direction  of  the  board  as  a  part  of  the  eoU^e  work  under 
the  head  of  fitrmers'  histitiitc-^  with  m  Kii|ierintendent  wli<<  is  a  meniher  of  tlio 
fjH  iilty.  We  have  also  a  deparl nieut  of  aKrlcultural  education,  and  one  of  the 
mi(x)rtunt  fuuctiona  of  that  deiMirtmeut  la  to  introduce  the  teaching  of  agri- 
caltnre  Into  our  pablle  aelioola  and  to  carry  on  a  liome  reading  coorae.  We 
have  theee  two  distinct  llnea  of  work,  and  Just  wblch  abonld  be  repreaented  In 
an  organisation  of  this  kind  I  am  unable  to  decide  at  present.  1  wish  to  call 
the  attention  of  the  nieruhers  t(»  a  fnet  which  Heems  not  to  have  been  em- 
phasised, namely:  This  »»r^'ani7.atioii  at  picsent  is  matle  ni»  of  administra- 
tive officers— tlie  presidents  of  the  coUeKen  and  directorn  of  the  stations — aud 
If  we  add  thla  new  section  we  bring  in  on  equal  footing  aubordloate  ofllcera. 
Thej  are  administrative  In  a  certain  aense»  but  subordinate  to  tbe  members 
who  are  alretidy  in  tbia  organization.  Wbetber  that  would  be  wise  Is  a  ques* 
tion.  Many  of  yon  remember  that  years  np>  we  had  8ub<)rdh;ate  divisions. 
After  discussing  th»'  matter  for  several  years.  It  was  decided  that  it  would  l>e 
l>etter  to  have  only  sections  c(miiK>setl  of  administrative  otlkers.  I  think  every 
one  who  has  boen  a  member  of  this  association,  botb  before  and  since  tbat 
ctaange  was  made,  will  admit  tbat  our  organisation  has  been  much  more  effective 
since  tbat  change  was  made.  The  facta  are  tbat  very  few  Institutions  will 
consent  to  send  more  than  two  delegates.  I  venture  to  assert  that  the  record 
will  show  that  the  atttMulaiu^'  has  been  as  larjre  siiK-e  it  was  llmttcHl  ♦<> 
ministratlve  olUceri*  as  it  was  l»eft»re,  and  the  more  swtions  we  add  the  more 
we  weaken  our  organization.  Now,  understand  me,  I  appreciate  the  greatness 
and  value  of  this  extension  work.  It  should  be  organised;  there  Is  no  question 
about  that.  The  auperlnteodents  of  this  extension  work  ehould  come  together, 
but  I  think  they  should  have  moro  time  than  they  could  have  as  a  section  of 
this  meetlufr.  I  believe  they  should  onrsniize  s.>|>;n*:»t<'ly  and  perhaps  nfflliate 
with  the  farmers'  institutes:  but  1  am  not  convinced  ni  the  wisdom  of  orjianlz- 
ing  another  department  iu  this  assu<.-latiou.  It  might  be  wise  to  organise  as  a 
subdivision  of  the  college  section,  but  I  do  not  brieve  It  would  be  wise  at  thla 
time  to  fbrm  an  independent  aectlon. 

W.  GL  Latta,  of  Indiana.  While  I  agree  with  all  the  recommendations  of  the 
committee,  I  am  myself  Inclined  to  approve  the  remarks  of  Professor  Bailey 
and  I^resldent  Htone.  The  difttcnitles  rrfcrnMi  to  by  President  Snyih  r  would 
multiply  as  time  goes  on.  This  work  is  bound  to  grow,  aud  the  institutions 
which  meet  the  demands  of  tbe  people  are  bound  to  take  care  of  It  In  aome  way, 
and  tbe  sooner  the  work  Is  thoroughly  organised  and  correlated,  It  aeema  to 
me.  tiio  hotter  for  the  work  and  all  concerned. 

.7.  H.  < 'ox^rr.r,.  of  f)kIabomn.  Twenty  years  npo  at  a  meetlnfr  of  lliis  associa- 
tion we  luul  half  a  do/,«'n  or  mor»*  settioiis,  and  tlione  sec-tlous.  in  tny  .iudnnient. 
aerved  n  very  useful  puriK>se  in  clarifying  and  developing  the  work  of  the 
land-grant  collegea  during  their  formative  period.  I  believe  that  much  the 
aame  thing  will  probably  resnlt  If  we  recognise  this  new  feature  of  our  ooUeglate 
work  and  give  it  a  name  and  a  |riace  in  the  association.  We  are  attempting  ex- 
tension work  along  so  many  lines  that  It  Is  a  confusetl  mass,  and  the  extension 
superiiitotHlonts  need  to  jrot  their  heads  together  and  loarn  of  each  other. 
Anything  that  ibis  assiK'iation  can  do  that  will  contribute  to  Huoh  a  nuiference 
will  be  well  worth  while.  From  the  standpoint  of  a  State  struggling  to  solve 
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tlji«  exteuHiou  probieiu,  I  am  rcatly  to  vote  not  only  for  a  reference  of  tlii» 
matter  to  tbe  gmeml  t>ody,  but  tar  Its  adoptloo. 

Bb  Davbupobt.  I  loBtliictlvely  felt  opposed  to  the  proportion  wbea  I  reed 
on  the  prof^nm  that  a  proposed  ameiidiufiiit  for  a  new  aectlCKi  was  to  be  <-<>n 
sidered,  but  I  want  to  confew«  that  the  arjriimpnt  has  won  mo  over  entirely  to 
the  other  side,  and  I  am  going  to  \o\v  for  \hv  new  sci  titui. 

K.  L.  BuTTi>:iiKi£U).  1  do  uot  want  to  (uke  up  the  time  of  the  section,  Itecause 
tbe  arguiaeiittB  have  been  bron^t  ont  very  clearly  by  tboae  who  bare  apoken 
90  far.  Bat  I  want  to  call  attention  to  two  tblnga.  Tbe  dtfflicultlee  mentioned 
are  recognised  by  the  committee.  We  recognize  that  there  la  a  certain  anomaly, 
perhaps.  In  cstablisliing  a  section  of  exteuHion  worlc  when  we  have  »o  fow 
extension  workers,  and  when  the  work  is  so  new;  and  wejreoognizo  other  diffi 
•  culties  such  as  President  Fellows  spoke  about,  liul  we  feel  Umi  ihese  an; 
minor  tbiugs  that  can  well  be  swept  away  because  of  the  larger  Intereati^  at 
stake.  Tbere  will  be  mme  confllcta.  But  the  fundamental  thing  that  w«  con- 
tend for  la  tbe  recc^ition  of  the  eztenalon  work  aa  coordinate  with  tbeae  otber 
(wo  lines  of  work.  That  is  the  real  heart  of  the  matter,  and  that  is  tbe  renl  n*n 
son  why  wo  are  so  oarnest  tn  iirc'.'^'iitlnfr  tliis  (lucstiim  to  the  nMSfH'iutiou.  It  h.is 
bctu  suggfKt«'<l  that  we  wait  a  little  in  order  to  ^^i■e  the  drift  of  thinj^  llwt 
is  precisely  what  we  do  not  want  to  do.  We  want  to  give  to  the  prescut  e*- 
teneion  work  the  help  that  will  come  out  of  its  recognition.  It  has  been  sag* 
gested  tluLt  the  administrative  officers  of  the  extension  work  wilt  be  snbonll- 
nates;  that  may  be  true  in  some  fnstitutlws  as  the  work  starts,  bat  fniida- 
ntentaliv  th*-  luiniioistrative  oiSicer  of  the  experiment  station  is  on  firecitpely 
tin*  saiiu'  f(H)tiag. 

So,  wuivlng  these  minor  considerations,  the  question  at  issue  really  is.  in  my 
Judgment,  Just  what  place  we  are  willing  to  concede  to  the  aectlon  woric  as  t 
growing  phase*  and  a  phase  that  is  soon  to  be  of  the  utmost  slgnlflamce.  of  thr 
work  of  the  land-grant  colleges.    We  contend  that  the  time  Is  here  when  thst 
recognition  should  Ik*  given.    Wo  admit  that  at  first  the  work  may  be  rather 
weak  and  tlie  attendnnco  may  bo  small,  but  wo  boliovo  that  in  two  or  thrt* 
years  after  such  a  section  is  actually  organised  the  work  will  be  tiioroughk 
on  its  feet  And  nothing  will  do  more  to  put  it  on  its  feet  as  a  section  ilc4 
as  a  department  of  our  work  than  tiie  organisation  of  a  section.  If  that  li 
done  a  large  number  of  men  will  tie  here  next  year,  and  in  future  years  tint 
number  will  be  larger;  if  not.  1  shall  be  very  much  disappointed.   The  co» 
mittoo  fool  tliat  fhoso  objortlons.  ninny  «>f  which  are  real,  may  well  t»e  «!\r<>^ 
anhlo  in  ortlor  lo  give  roeogaitlon  to  cxtonsion  work  as  uMirdlnate  with  ilit-s* 
two  other  lines  of  work.    That  Is  the  question  al  issue.    It  should  be  decldt^ 
now  for  the  sake  of  the  work  of  the  college. 

Tbe  reconunendatlon  of  the  committee  that  a  separate  section  on  eztensloa 
work  i)e  formed  was  referred  with  approval  to  the  general  senloo  of  thp 
aKso<'iation. 

K.  L.  BuTTFRFiKtn.  Tlu'  s<H-ond  rjMommondation  of  tbo  rommlttoo  Is  rm**  th::" 
was  made  a  year  ago  and  has  uot  yet  been  acttni  uixjii  by  this  8o<^tiou  or  b.» 
the  association,  namely,  that  Oongress  be  requested  to  grant  the  franking  privi 
lege  to  bona  flde  extension  pabllcations,  I  may  say  in  this  connection  that  It 
seems  to  fo*>i  that  this  recommendation  is  in  a  sense  attached  to  the  general 
Idea  of  a  fodorai  iipproprtntlnn,  but  It  is  not  necessarily  so,  and  may  well  be 
discussed  as  a  thing  by  its«>lf. 

The  recommendation  was  approved. 
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E.  L.  BuTTBsrnEtD.  The  fhird  recoannradatlaii  of  tlie  oommlttee  is  sloilUir  to 

that  made  a  yonr  n^o,  namely,  that  we  state  as  the  iK)llcy  of  tile  association  that 
we  are  In  favor  of  a  ftxlornl  appropriation  for  oxtonslon  work.  It  Is  not  In  the 
niindf  of  the  eonmilltee  that  this  Is  a  i>ropa;:anda  that  Khuiikl  be  pnsli*^!  with 
uti(lia>  haste  before  Congress,  but  I  tbluk  all  uf  us  feel  that  it  is  sunictiiuiK  thai 
ought  to  be  acted  upon  by  the  aMocIatlon  at  this  time. 

Your  committee  believes  thoroughly  that  the  Federal  Treasury  should  be 
asked  to  assist  in  siii)|)ortin{;  estenfdon  work.  We  havealready.  by  recommending 
the  orp:iini/atioii  «if  a  sccfinri.  recoptii'/cil  wliat  lins  oome  to  be  the  coinntnn  inlml 
auiouK  11*^.  I  I'elit'Vi'.  that  ri'ally  tliis  extejusioa  work  is  coordinate  with  tin-  other 
lines  of  work.  Now,  we  feel  that  it  ought  to  be  so  recognized  by  ( 'congress 
and  by  the  public.  The  fundamental  principle,  as  I  understand  it,  of  the 
MorrtU  acts  and  of  the  various  ai^roprfatlon  acts,  as  the  Ne1s(m  Act,  is  that  of 
federal  aid  supplemented  by  state  support  We  ask  that  the  same  prln* 
ciple  prerisely  be  npiilied  to  this  coordinate  branch  of  the  work  ot  extension. 
It  SCI  ins  to  n*!  tlmt  it  Is  a  fundamental ly  correct  position  and  arpriimcnt.  Fnr- 
theruiure.  we  Ihinli  ilic  time  has  arrived  wlien  It  should  be  taken  up  liwauHe  of 
the  diverse  ways  in  which  the  States  are  going  at  the  work,  and  that  the  same 
things  which  hare  given  us  a  certain  measure  of  uaifDrmlty  and  standardtsatltm 
'  among  the  land-grant  coll^res*  and  tn  the  work  of  the  experiment  stations  will 
result  from  a  federal  act  wliich  defines  extension  work,  and  which  Immediately, 
In  tbo  f)nl)l}c  njind,  gives  it  a  certain  8co[k»  aiid  dignity.  The  work  Is  Ira-  * 
portant  enough  to  have  national  character,  national  direction,  natinnal  slgidfl- 
cance.  We  are  quite  aware  that  a  good  many  Stau*H  art*  taking  up  the  matter, 
and  it  may  be  argued  that  they  will  all  do  It  eventually.  But  I  should  reply 
that  that  Is  precisely  the  history  of  ex|)erlment  stations.  I  am  sure  it  would 
have  constituted  no  valid  argument  against  the  Hatch  Act,  but  rather  would 
have  li(>en  in  its  favor.  ff>  say  that  after  twelve  nr  fifteen  States  had  ur^:ani/»Ml 
experiment  statieiis  tlie  thing  was  put  upon  a  national  hasis  and  given  national 
»ui»i»oit.  and  ihut  immediately  the  whole  country  was  alive  with  rc^^earch  work. 
We  feel  that  the  same  thing  will  come  about  here  because  essentially  the  same 
propositions  are  at  stake. 

In  our  outline  of  the  proposed  plan  we  are  not  at  all  tenacious  about  any 
ports,  but  have  endeavored  to  recognl/e  certain  principles  that  we  regard  as 
sonnd.  In  the  first  place,  wo  have  suggest e»l  ;in  appropriation  of  $10,000 
;i  yv.w  direct  to  each  State  from  tlie  Federal  i  reasnry.  That  Is  not  a  large 
auKiunt,  and  it  will  imuiediateiy,  when  the  bill  is  ims-stMl  hy  Congress  and  goes 
into  operation,  put  the  extension  work  Into  ever>'  laud-grant  college  in  the 
country,  and  thus  the  whole  work  will  be  nationalised.  Otherwise  there  will 
be  a  good  many  States  that  would  not  take  up  this  work  at  this  time.  Further, 
tlii^  siO.fJOO  will  be  amiile  to  carry  on  tfie  work  in  some  States  f<»r  several 
ye.irs.  I'hcn  .again.  %ve  snu'<rest  tliat  llie  Stal<'s  which  wish  to  carry  tlie  work 
further  may  do  it  hy  money  from  tlie  state  treasury,  assisted  from  the  Federal 
Treasury  up  to  a  certain  limit  detmnlned  on  a  i)er  cai)ita  basis. 

In  reply  to  a  question  by  J.  li.  Snyder,  of  Michigan.  President  Bntterfleld 
stated  that  the  proposeil  bill  had  been  framed  with  the  Idea  that  the  funds 
were  to  be  turned  over  to  the  college  to  be  administered  through  the  proper 

administrative  effleprs  of  tlie  c()llege. 

On  motion  the  matter  was  roferreil  to  the  general  session  of  the  association, 
with  approval  of  the  general  principle  involvetl  in  the  recomnieudutiqa. 

The  report  of  the  committee  as  a  whole  was  tbeu  adopted. 
[BnlL  228] 
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The  Function  of  Lani>-Orant  Colllces  in  I'bomotino  Coixboiate  arp  iHiVc- 

ATE  iNSTSVCnOir  IK  AOBICULTUIB  OtJTBIOB  OF  TBB  OOtmSB  OF  THB  OtAMTin 

School. 

H.  J.  Waters,  of  KnnwiH.  prwientpd  the  followltiK  paper  on  this  laibjecf: 

The  activities  of  the  laml-Kruut  coUeKe  have  fallen  into  three  princifial 
rroiipH,  viz.  (1)  agrttulture;  (2)  engineertttg and  mecbaDlc  arts:  and  (3)doiiK» 

tic  science. 

These  fields  of  activity  are  ko  diverne  in  iheir  present  state  of  development 
that  it  will  be  dilBcalt  to  treat  the  institution  aa  a  whole  in  any  coDcioe  way. 
I  sliall,  therefore,  confine  myself  to  tht»  pn>Mem8  relating  to  the  agricultural 
group.    This  proup  iuis  heen  sulxlivide*!   into   U)   extenalou,   (2)  speclB 
Inatruction,  and  (3)  rescarcb. 

Two  or  thro*'  d«'<!ult's  ago  the  tc!t<'hor  of  agriculture  was  only  panially 
Mit  («'s«ful  in  atteui|>ting  to  apjily  his  knowledge  of  chemistry,  physics,  botany, 
K«'<'logy.  etc..  to  the  farm  |>ractlce  of  that  day.  Then  hia  knowledge  of  thm 
fundamenfal  scIctk'cs  whs  llniiffHl  mtkI  his  ncqurt intnTH^f  with  the  pn!f^i'*»**  t*> 
which  he  sought  to  apply  them  was  iierliaps  even  more  restricted  and  uoreliaWe. 
Then  the  numher  of  atodenta  waa  amall  and  the  demanda  from  the  fjanner  for 
information  hy  letter.  throuj:h  articles  in  the  agricultur:'. !  press,  and  at  tbe 
farmers'  iuatitutes  were  exceedingly  limiteU.  The  chief  problem  of  the  collep- 
waa  to  set  enough  atudenta  of  a  grade  eqnal  with  the  other  departmeats  «f 
these  Iiist!tiitlf)tis  t<>  mnke  tenchlnp  iiisinrin;^' 

At  this  moment  the  outcome  of  the  enterprise  projecteil  on  a  national  scale  J 
by  the  paasage  of  the  Morrill  Act,  waa  filled  with  aome  nncertainty.  TbcK  I 
forty  or  more  teacliinc  !iistit\ifIoiis,  lironjrltt  into  cvlstciico  ms  a  rcsn!t  t-f  tbi*'  1 
act  of  Congress^  in  a  |>eriod  of  the  grcmtest  agricultural  expansion  and  dcrd- 
opment  In  our  hiatory.  had  not  yet  found  thwmaelvea.   The  farmera  were  to* 
Imsy  Iiriiming  the  fertile  exii.iiiti«  s  of  tlie  West  under  the  i>lo\v,  mid  wt  re 
much  iuterts^ted  in  what  sort  of  new  machine  for  increasing  man's  efflci^ 
on  the  farm  would  next  be  brought  forth,  to  find  theae  Inatitutlona  or  to  I* 
Interested  In  tin  ni,  whatever  merit  they  may  have  |x>8se88ed. 

We  can  attribute,  however,  only  a  i>art  of  the  meager  support  which  lii*- 
agrlcnltural  side  of  these  instlttitions  received  from  the  farmer  during  tlii« 
early  ijerlixl  of  tiicir  existence  to  his  interest  In  other  things  and  to  his  lack 
if  ai)i»reclation  of  the  value  to  him  and  to  his  children  of  the  sort  of  educalit'a 
sought  t(»  be  Imparted.  Any  discerning  student  must  recognize  that  lb* 
Inherent  diilictilty  lay  in  the  Institutions  themselvesi,  or,  ratlier.  in  the  lacit 
preparation  of  the  men  wlio  were  teaching  the  agriculture.  Perhaps  it  is  XDorp 
charitable  to  say  that  the  ditficulty  was  in  the  subject  itself,  or,  evai  nwr? 
correctly  speaking;  In  the  limited  knowledge  which  the  world  had  of  the  aiibjMt 
at  that  time. 

At  this  iH)int,  tltron;;!!  tlic  pans^agc  of  il>o  Hatch  Act.  an  experiment  statte 
was  establlahed  In  coimectlon  with  each  of  tlicsc  coiie^Ts.  Thus  a  reaeirt 
institution  was  imitod  wltli  a  teaching  lust  it  iil  ion.  These  teachers,  havfci 
little  else  to  occupy  their  time,  began  in  earnest  tlie  study  of  agrioulttr 
through  the  agencies  afforded  by  the  experiment  station,  and  while  we  ai« 
sometmies  inclineil  to  complain  of  flie  amount  and  chnrnctcr  of  tlie  work  tliu« 
far  accomplished  with  tlie  Hatch  funds,  yet  considered  as  a  whole,  and  en^ 
clally  In  Its  relation  to  the  teaching  of  agriculture,  It  la  little  ahort  of  marYdo* 
In  bf>fh  quality  and  quantity. 

One  thing  of  fundamental  importance  soon  came  about— the  teachers  of  »tJ'' 
culture  of  the  country  acquired  na  extenatve  and  accurate  a  knowledge  of  tb<> 
sub.jt'ft  in  its  various  i>hnsf-s  a.«;  tlie  farmer  himself  ptsscsssod.  Ad(lo<1  to  thi* 
was  his  knowledge  of  the  fuudameuiul  sciences,  however  limited,  which  gave  to 
the  teacher  an  advantage  over  the  farmer  In  dealing  with  hIa  hualneai  alBUn 
that  was  imiiKMliaf ely        Mn  -  t  aial  dciMsive. 

At  this  moment,  and  lor  tlie  tirst  time,  the  agricultural  departments  of  oar 
land-grant  colleges  became  elTectlve  and  began  to  ahape  agricultural  practice*. 
In  the  meantime  the  prairies  were  put  under  the  ]\]ow,  and  wliere  i  frw  yrtir?  | 
before  had  grazed  herds  of  low-grade  cattle  or  even  wild  buffaloes,  preseiitlag  ^  I 
agricultural  problems,  were  now  farm  homea,  flelda  of  grain,  and  orchards.  Aa 
agrieuif  nr*'  nmb-r  wiioHy  ih-\v  cotKiitions  of  aoli,  cllniate» tranqmrtatlon  fkcUWA 
etc.,  presented  a  thousand  new  iiroblems. 

Simultaneously  with  the  practical  exhauatlon  of  the  puhllc  domain  ctin^  ■ 
rapid  and  dedalve  rise  in  farm  land  Talnes,  and  the  ahlfUng  of  the  whole  fNtt 
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agricultural  problem  from  that  of  extennloii  and  expansion  to  that  of  conserva- 
tion and  utilization.  Thus  almost  overnlsht  it  ceased  to  be  a  problem  for  the 
iniuiigratiou  bureau  and  the  Inventor  <»f  labor-siviiig  machinery,  and  became  one 
that  could  be  solved  only  by  tile  wls^  si  »H*oiiomlst  and  scientist. 

Tho  farmer's  problems  were  shifted  from  the  machine  tectory  to  the  agricnU 
tural  college. 

So,  suddenly,  as  thougb  by  tnau'ic.  the  agrlcQltunil  teacher  fnmu]  himself  in 
the  very  <'entor  of  filings;  found  liis  dnss  room  crowded  with  siiulents,  his  mall 
fllled  with  retiuests  for  advice,  and  demands  fur  uewsifuiier  articles,  feature 
storieei  in  magazines,  and  calls  to  attend  farmers*  Inatltates  and  run  educational 
trains,  and  conduct  demonstration  farms,  in  tlie  njrpregate  far  in  excess  of  his 
ability  to  answer  even  though  lie  devoted  his  entire  time  to  this  class  of  work. 
In  otber  words,  the  altnation  had  aaddenly  ctaaoged  from  a  limited  attendance 
of  studentf?  and  a  s|H»cial  lack  of  Interest  on  the  part  of  the  farmer  to  an  attend- 
ance which  tuxed  the  facilities  of  the  institution  and  an  Interest  from  the  out- 
side wtaleb  was  overwbelmlnfr. 

The  colleges  have  mot  this  onlnrffod  responsibfUty  fairly  and  successfully, 
although  in  a  manner  that  is  wholly  temporary.  The  last  bvc  years  has  been 
an  era  of  <»pansloD  tn  teacbtnir  and  In  extension  work  comparable  with  tbe 
oxpanslf»n  hi  farming  of  two  docatlcs  rr-ro.  The  stiKlont  has  horn  held  and  made 
to  do  good  undergraduate  work,  and  the  farmer  luis  been  reached  through  exten* 
slon  lectures,  demonstration  trnlns,  leaflets,  etc. 

Wblle  all  of  this  was  hapi>enlnK  and  while  the  college  was  adjusting  Itself 
to  Its  new  relatious  and  enlarged  duties  the  experimental  work  and  better  grade 
of  teaching  bave  been  permitted  to  snfTer  somewhat. 

These  re«'ent  years  have  \uH-n  years  of  yielding  to  tbe  pressure  from  the  stu- 
dent and  farmer  for  instruction  and  Information,  rather  tban  In  building  up  a 
sounder  system  of  agricultural  education  and  mneareb. 

In  the  last  five  years  we  have  been  traveling  larprely  in  a  circle,  or  thranhlng 
the  same  straw  over  again.  We  have  been  giving  the  world  the  l>eue(it  of  the 
discoveries  of  science  for  tbe  past  flfteen  or  twenty  years.  That  this  Is  a  duty 
which  tbe  collei;e  owes  to  the  farmer  no  one  (ini'stlnns  for  a  inoinent,  hut  to  do 
this  alone  or  even  chiefly  is  fatal  to  progress.  Tbe  farmer  will  soon  catch  up 
with  the  college  teacher,  and  then  all  opportunity  for  lendersblp  will  be  lost 

Happily,  however,  tlie  eolleues  are  rapidly  catchinLr  np  witli  the  incr<'ase  In 
students  and  are  getting  their  extension  work  so  organized  that  It  need  not 
seriously  interfere  with  tbefr  otber  duties. 

Just  as  the  real  pro^rress  which  these  colleirps  bave  TiKuh'  and  Just  as  all  the 
real  success  which  they  liuve  achieved  were  based  on  the  researches  of  tbe 
experiment  stations  and  the  scientific  bureaus  of  tbe  world,  just  so  will  tbe 
future  progress  rest  and  depend  ujKm  even  more  rigidly  siienlific  invest  illations. 

While  it  is  an  admirable  work  to  turn  out  young  men  trained  for  leadership 
on  tbe  fnrm  and  capable  of  going  among  fiinners  as  teachers  of  the  correct 
sysfenis  of  hnsltamlry.  and  to  lead  yoniiu  men  wlio  come  to  tbe  college  to  a 
better  kuowleiigc  of  the  subject,  aifter  uli  tbe  gretitest  work  these  colleges  have 
to  do  Is  to  e((ulp  men  with  the  proiier  knowledge  and  the  necemary  inspiration  to 
advance  tbe  world's  knowledge  and  to  supply  tbeae  tbousands  of  teacbers  wltb 
something  to  teach. 

It  has  been  a  fundamental  mist.ake  to  assimie  that  tbe  duty  of  the  experi- 
ment station  is  solely  or  even  |aincl|mlly  to  benefit  tbe  farmer  directly.  A 
larger  res|x>nslbility  rests  upon  It — that  of  making  an  exact  science  of  agricul- 
ture, so  that  it  may  be  successfully  taught  In  tbe  college,  tbe  high  school,  the 
^rranuiiar  school,  the  farmers'  institutes,  and  on  lieninnstratlon  farms.  If  the 
urade  of  instruction  In  tbe  technical  subjects  is  to  bear  comparison  wltb  the 
Instruction  in  academic  subjects,  tbe  teachers  of  agriculture  nmst  have  l>ctter 
training  than  they  are  now  getting.  In  tbe  last  decade  the  investigations  con- 
ducted by  these  technical  men,  adfle<1  to  reasonably  good  tern  hini-'.  has  given 
them  and  their  work  high  standing  in  the  institution  and  abroad.  Wo  bave 
reached,  however,  a  i>erIod  in  our  development  where  acceptable  research  can 
not  be  carried  on  with  meager  equipment  and  limited  prejiaratlon  on  the  part 
of  the  Investigator.  I>live\vise  the  quality  of  the  Instruction  in  agriculture  will 
be  more  closely  scrntlniml  and  a  hl;iher  stanjlard  will  be  required  than  hereto- 
fore. No  irreater  fatality  could  befall  the  wliole  enterprise  than  lor  it  to  be 
phiced  on  a  lower  phuie  than  the  work  wltb  which  it  is  associated. 

It  is  only  by  keeping  the  quality  up  to  tlio  best  that  is  oflere<i  in  otber  lines 
tbat  tbe  stnmgest  students  In  our  tmiversities  and  land-grant  colleges  will  be 
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nttrflotf^  to  afrlfnltnro.  Any  otlK^r  ^-ittintidn  will  rosnlt  In  fillin|p  the  aglicol- 
tural  class  rooms  with  studeuts  uf  mediocre  or  inferior  talentB. 

It  is  mwy,  however,  to  pofnt  ont  the  neccaidty  for  better  trained  teerbera  and 
Invostlsators.  lint  the  way  to  hriiip  this  a!>out  Is  not  s.,  -^in  f  !• 

It  is  uow  quite  possible  in  our  better  instltutious  to  enforce  a  rule  for  the 
claaalca,  matheiniitleK,  pare  Bdencea,  modem  langaageft,  history,  eeonomlea.  and 
other  academic  subjects,  to  the  offe<.-t  that  no  ono  shnll  he  aiiiM>inftH!  t<»  a  t»'nr'h- 
Ing  positiou  who  has  not  received  a  master's  dei^ree,  and  that  the  door  of  even 
an  fnsbnictonditp  shall  lie  barred  except  to  thoee  who  have  won  their  doctorate 
TViit  auiyoiio  with  oxTK-rlonc-o  in  administrative  nfTnirs  Ic-mws  that  sndi  a  rnle 
would  be  wholly  impracticable  in  the  technical  departments  of  our  laud-srant 
fnstftntlona  at  this  time. 

The  truth  is  tliat  until  quite  nvently  tlu'  main  difflculty  with  the  on prlnoerlnic 
schools,  except  the  largest  and  except  those  which  were  located  in  cities,  whcxe 
a  large  consnlting  practice  could  be  readily  established,  waa  to  find  nien  who 
would  ronst'Ut  to  teach  at  all.  The  demand  for  men  in  the  i>racti<-al  field 
ha8  been  so  insistent  and  the  oii])ortunities  for  a  distinguished  career  so  lar^ 
that  the  stronger. or  more  ambitious  men  and  those  especially  of  conatmetlTO 
ability  have  been  attracted  to  the  practical  field.  leaving  the  men  of  less  in- 
trepid temperament  and  men  whose  tastes  leaned  more  to  the  academic  life  to 
do  the  teaching. 

Similarly  situated  have  the  agricultural  deiiartments  found  themselves, 
especially  withiu  the  last  Ave  or  ten  years.  The  call  to  activity  outside  of  the 
college  has  been  too  loud  and  the  salaries  at  which  many  of  these  men  eon  Id 
l>egin  their  work  have  i>ositively  prtHiudfNl  the  colleges  and  stations  from  hold- 
ing them  for  positions  of  rnnlc  and  emolument,  much  less  for  graduate  study. 
As  !t  now  is,  men  begin  work  In  the  colleges  and  stations  in  agricultural  lines, 
with  the  ink  on  their  diplomas  scarcely  dry,  at  higher  salaries  than  are  cviat- 
manded  on  tlie  average  hy  men  with  nn  advanced  deprreo  In  acadendc  lines. 

The  United  States  Dei »artment  of  Agriculture,  in  tht>  era  of  unituralleled  ex- 
panMon  throngh  which  it  has  retrently  pass^-d,  has.  In  self-defense,  been  forced 
to  pay  an  astonndln?  price  for  fresh  gradnates.  Tlirough  this  means  many 
men  have  entered  the  government  service  poorly  prei>ared  and  all  opiwrtunitj 
to  pnrane  ifradnate  work  has  been  cut  off. 

Tb(»  outcome  of  it  all  is  tliat  the  srade  of  teaching  In  th«'s<^  subjects  is  not 
being  imijruvetl  as  rui)idly  as  it  is  in  other  lines,  and  es|K*ciHlly  thosi^  lines  in 
which  there  Is  less  eximnsion  and  a  less  active  outside  demand  for  men. 

Another  fort  t»  has  been  at  work  which,  though  almost  inipercppt ibie.  has  liad 
a  deterring  intluence  ui>on  the  quantity  of  graduate  work  pnrsueil,  viz,  the  fact 
that  the  men  In  many  Inatances  who  have  pursued  gradoate  work  In  airv 
cultural  lines  have  bi'en  among  the  weakest  of  the  men  turned  ont  from  tb** 
colleges — men  who  could  not  secure  a  ixisition  when  freshly  graduated,  or  had 
not  the  ability  to  hold  a  place  when  once  It  was  secured  for  them.  BSach  tinr 
these  men  would  lose  their  positions  they  would  drop  into  some  institution  fur; 
year  or  more  of  graduate  work,  try  another  place,  fail,  take  more  graduate 
work,  and  so  on.  It  has  therefore  not  unfteqnently  happened  that  the  pooteft 
teachers  and  Investigators  were  the  men  who  had  devoted  the  most  time  to 
graduate  study. 

Op(M)rtuniiy  and  responsibility,  as  already  i>ointed  out.  hare  been  crowding 
too  hard  upon  many  of  the  stronger  men  to  |)ermlt  theitt  to  do  RystemRtic  work 
for  which  they  would  receive  academic  credit. 

I  have  had  strong  students  cotne  to  me  to  Inquire  If  long  and  severe  gnidnate 
work  did  not  unlit  rather  than  fit  men  for  successful  teaching  and  research  in 
agriculture.  Of  course  tliey  fulled  to  realise  that  no  amount  of  study  could 
take  the  place  of  ability  and  that  the  difllailty  was  with  the  man  himself  and 
not  with  bis  traUiing. 

THE  CHABACTEB  OF  THB  OBADVATK  8Tl'I>V  RKQl'IRI^  AWO  WHERK  IT  8HAIX  BIC  fOnfO. 

At  the  present  moment  there  is  a  very  great  difference  in  the  practice  of 
institutions  with  regard  to  the  graduate  work  In  agriculture.  The  two  principal 
dlflTerences  In  the  practice  are  as  follows: 

First,  where  the  student  In  his  mulergnidiuite  years  receives  his  instruction 
in  agricultural  subjects  with  a  moderate  amount  of  tlie  fundamental  sciences 
such  as  chemtstrjr*  botany,  physics^  physiology,  etc.,  and  who  for  his  graduate 
work  takcM  fuore  of  each  of  these  pure  sciences  as  are  more  directly  related  to 
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the  Ri«H  iMlty  which  ho  has  okvtod  to  fallow.  Thus,  the  Btuth'iit  in  ruiltnnl  hu«!- 
baadry  will  pursue  courses  iu  the  university  iu  evolutiou,  embryula^^-,  etc.,  if 
Ills  incllnatfonB  are  fn  the  direction  of  anfmal  breedtnir,  or  take  up  a  much  more 

elaborate  study  of  orpinic  cht'iulstry.  iihysiold^y.  pJiyslologlcnl  <  hoiuisteyt 
histology,  etc..  If  his  inclinutious  were  toward  uiiiiiial  nutrition,  uud  so  on. 

In  a  similar  why  the  soil  man  would  emphasize  physicM,  inorpmlc  chemistryf 
physiology,  and  Kt'olo^y.  while  the  plnut  man  would  l»e  iiiteresteil  in  tlie  ad- 
vntuMNl  courses  in  tiie  physioloKy  and  morphology  of  plants,  in  bacteriology, 
orK'unic  chemistry,  meteorology,  etc.,  and  so  on  throughout  the  whole  range  of 
S|N?cialties. 

It  is  true  these  suhjrH>fs.  or  at  least  those  which  the  gnuluate  in  agriculture 
'  would  pursue  for  the  tirst  year  of  his  graduate  study,  would  not  bu  raulied  in 
tlie  course  of  lil>eral  arts  and  aciencea,  but  have  been  usually  classed  for  the 
agricultural  student. 

Another  plan,  not  yet  umch  iu  vogue  because  of  the  iiuiit<*ii  tncllities  of  tho 
colleges  for  giving  graduate  work,  la  to  make  up  both  majors  and  minors  in  the 
t€»chnh:il  subjects. 

The  most  common  method,  and  the  one  which  seems  to  be  umst  gencially  ac- 
ceptable^ Is  to  elect  the  major  in  the  aubjii-t  in  which  the  student  is  to  specialize, 
and  to  soltH  t  his  minors  from  the  ire!H«rai  wlenre  courses  wiiidj  :in»  intimately 
related  to  these  major  subjects;  thus,  if  it  would  be  unhiial  husbandry,  with  a 
specialty  along  animal  nutrition  lines,  the  major  subject  would  involve  the  study 
of  nutrition  Itself  with  the  thesis.  Imsi'd  u[m>u  Invest  Iga  I  ions  itt  this  particular 
line,  while  the  minors  might  be  along  physiological  or  chemical  Ihies,  or  a  com- 
bination of  the  two. 

It  is  a  mistnkr  t.i  think  that  the  colleges  of  agriculture  of  tlio  country  are  not 
{irejiared  to  do  good  graduate  work.  The  truth  is,  with  the  facilities  ut  hand 
|iro|icr]y  utilised,  no  other  departments  of  our  universities  and  lafid-grant  col- 
lrK»'s  hiivo  surh  excellent  facilities  for  the  highest  ^rrade  of  irijiduate  work.  This 
is  largely  ou  account  of  the  association  of  the  experiment  station  with  the  col- 
lie and  the  nnnsnal  opportunities  that  are  offered  the  graduate  student  for  high- 
class  research  in  the  line  of  his  major  subject. 

The  advisability  of  utilizing  the  experiment  station  facilities  for  graduate 
work  might  at  first  seem  questionable.  On  a  moment's  reflection,  however.  It  Is 
apparent  that  any  man  pnMK?rly  i)reparetl  for  graduate  study  would  he  able  to 
take  some  sito«  iaI  and  detailtnl  problem,  one  intimately  related  to  some  main  In- 
vestigatiou  already  beini;  conducted  at  the  station ;  one  which  through  the  in- 
vestigations In  iMTOgress  is  already  well  detined  and  outlined,  and  in  two  or 
thrw  years'  time  work  it  out  satisfactorily  and  ct^nipletely. 

Instead,  therefore,  of  the  colleges  offering  scholarships  and  fellowships  for 
men  to  do  su()ertlclal  work  alon;^'  disconnectefl  line.'*,  let  the  graduate  work  i)e 
organized  In  a  plven  Institution  along  the  Hues  In  which  that  lust ilutinn  j-^ 
esiK»cialiy  strong  and  in  which  it  is  st>ecialiKing,  s<»  tiiat  the  tlieses  will  be  real 
contributions  to  the  comi>iet(>  and  ultimate  solution  of  the  main  problems  under 
study.  This  ormliies  tlie  e.\p(>riment  station  to  secure  the  services  of  l'o<k1  men  at 
little  or  no  exjiense,  ami  gives  to  the  graduate  studeut  the  material  for  work 
which  the  station  alone  would  be  able  to  supply.  An  Illustration  of  this:  At  the 
T^nlversit>  of  Missouri  last  year.  Mr.  M'>iilt'»u  was  registered  for  his  master's 
d^ree,  with  his  major  in  agricultural  chemistry  and  his  minor  In  animal  hus* 
bandiy.  In  the  nutrition  experiments  being  conducted  by  the  experiment  station 
there  were  a  large  numlier  of  snniriles  of  fat,  selected  from  animals  oti  widely 
different  nutritive  planes,  of  different  ages,  and  from  different  parts  of  the 
body — all  with  a  definite  and  Important  history.  Mr.  Moulton,  for  hfs  thesis, 
was  required  to  make  a  minute  study  of  tlu*  chemical  and  physical  proi'ertles  of 
these  fats,  and  in  that  way  contribute  in  an  important  degree  to  the  main  prob- 
lem under  Investigation.  These  snmples  of  fat  were  fneidental  to  the  principal 
ln^  cstl-ation.  and  had  a  man  selected  this  study  of  the  fats  Independently  of  the 
investigation  t>cing  conducted  at  the  station,  it  would  not  have  been  |M>ssihIe  to 
have  secured  samples  from  animals  with  known  histories,  and  from  animals  in 
which  the  other  parts  of  the  l>ody  were  l>eing  equally  minutely  studied.  In  the 
one  case  his  thesis  was  contributing  to  the  discovery  of  ftinrla mental  principles, 
in  the  other  the  results  would  have  had  only  a  stutistlcal  value. 

Another  Instance  bearing  upon  the  same  line  was  that  of  Mr.  I'ivvard.  who  was 
llkewi'^e  reiristcred  for  his  master's  deirroo,  with  his  major  in  animal  liusbandry 
and  his  miaur  iu  i>hysioioglcal  chemistry,  and  had  f«»r  his  thesis  one  i»hase  of  the 
behavior  of  the  animals  already  referred  to  on  different  nutritive  planes, 
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was  able  to  take  one  phase  of  the  fecHlinK  problem  under  study,  and  ot  very  sltgbt 
expense  wcore  data  which  the  station  could  not  have  taken  the  time  to  9ecm%, 
and  which  Illumined  the  whole  problem  under  study. 

Thus,  at  every  experiment  station  thorp  aro  many  such  problems.  Koo  niinme 
and  detalltHj  to  take  the  time  of  the  men  in  charpe  of  the  main  lnve«tig:iiiti»»A. 
but  absolutely  Important  to  the  final  and  eomplett>  s^.lutioii  of  the**'  j  p-m.  uv 
with  wliich  hlffh-class  prndunte  students  can  «nc«-»>ssfnlly  rlral.  Moreover,  ollor 
Ing  such  opportunities  is  thi*  best  (K>ssible  way  to  secure  students  of  this  pradf 
and  to  keep  them  at  work  until  tli^  luve  accomplished  s<uuethlnK  of  rml 
merit*  and  liave  fitted  tbemaelvea  for  a  naeful  career  as  teacber  or  InveitlgBtw. 

TlIK  COOPEaATION  OF  THR  ITNITKD  STATES  DEPARTMENT  OF  AaKtCCrt.TVBE  IHBCEnilT. 

The  colleges  of  agriculture  and  the  esi>eriment  stations  of  the  countrr 
not  successfully  cope  with  this  situation  unaided.  HoweTer  much  tlicv  m  . 
a|»preciate  tlu*  \  nine  and  iniitortnnce  of  ;;raduate  study  for  men  who  are  to  t;il;< 
lH»sItions  with  tln  iii,  they  will  not  be  able  to  hold  the  strongest  and  besi  of  tl«nr 
students  s*)  loiiu'  ai?  the  Federal  Deimrtment  of  Agriculture  Is  willing  to  jtut  a 
fresh  graduate  int(»  a  |M)sitlon  of  reeponalblUty  at  an  Initial  salary  of  from  \ 
twelve  to  fotirteen  hundred  dollars. 

I  have  no  disposifion  to  quarrel  witli  tlie  I>e|nirtment  of  Agriculture,  for  in  ^ 
the  period  of  expansion  and  deFClopmont  throngh  wblch  it  has  just  imssed  nod 
out  of  whirl)  it  Is  now  iwrhaps  emerging  tlnTo  was  n<»  aiteniatlve  but  to  take 
the  best  uu'u  the  colleges  could  supply  and  pay  tliem  such  salaries  as  wm 
ntH  Tssjiry  to  command  their  services. 

^V«'  havo  lieard  more  or  less  talk  of  the  ncpnrtnu'nt  ninliii;:  it  lUHt^^snr) 
train  its  own  men.  etc.;  that  the  men  turne«l  out  from  tlje  c'«»llegeM  are  l;ukiii>: 
In  preparation.    The  latter  Is  concedeil  without  question,  but  it  Is*  of  cour?» 
quite  imi»OKsible  fi»r  the  lH>partninnt  tf>  attempt  to  train  mon  e\*'ept  to  «!*•  3  ' 
particular  thing  hi  a  i)artjcular  way.  Just  as  every  college  and  station,  and  iu'! 
vidaal  for  that  matter.  tJnds  it  necessary  to  train  a  man  for  a  spedsl  duty. 
Broadly  HpoaUiui:.  tlie  1  >' r  n  tmout  has  nn  far'llities  for  trainlTiir  ni»  M  .iTid  iuii<  ! 
rely  upon  the  cullc;:cs  entirely  for  this  work.    But  If  the  Deparlnienl.  is  to  f-*  \ 
able  to  secure  from  these  colleges  men  that  are  soundly  trained  so  that  tl>^ 
will  learn  quirldy  to  do  the  things  which  are  rcqnlrod  of  them,  and  trained  s'  , 
that  they  will  do  them  well,  so  that  they  will  have  sound  Judgment  and  viii 
develop  Into  strong  Investigators,  it  will  be  necessary  for  it  to  cooperate  iritk 
the  cniiep:f>s-  and  demand  better  pr^karatlon  of  their  men  before  they  are  to  eow 
responsible  iH).sitious. 

With  .the  Federal  CtoTemment  talcing  a  firm  stand  on  this  qnestlon  It  wotSi 
be  particularly  easy  for  the  exyerlmetit  stations  and  the  colls  _'f  ^  fo  <lo  the  mu^. 
and  to  say  to  the  fresh  graduate  thut  the  door  to  appointnieiit  to  respc«^ 
positions  is  through  graduate  study,  and  that  the  road  to  promotion  and  iDcm* 
in  salaty,  rank,  and  ofiportunity  Is  through  fin  riuT  irradiiate  study. 

Thus  the  duty  to  insist  ujHin  good  graduate  study  does  not  devolve  alone  u?« 
the  land-grant  colleges,  but  equally  uiwn  the  Department  of  Agrlenltnre,  wtti 
has  rriiiie  to  he  tlie  largest  ♦•inployer  of  llie  tiest  men  the  (•(tlle;.'t*s  train. 

Fur  the  laud-graut  colleges  to  fail  to  provide  advanced  cours<>!<i  of  real  laeni 
each  Institution  along  such  lines  as  It  has  the  men  snd  equiianent  for,  andi* 
surrender  all  a(i\  :in<  t'd  w  nrlc  ti>  men  in  pure  sciences  and  in  the  universities,  l-* 
to  openly  confess  their  own  %veakue88  or  lack  of  appreciation  of  their  lurpe^ 
opportunity  for  real  Iead«>8ldp  and  a  failure  to  realise  their  higb^t  duty  to  tbf 
classes  whose  welfare  they  were  created  to  promote. 

L.  H.  Bailkt.  I  think  It  Is  really  unnecessary  to  discuss  this  vety  sngp«tivf 
and  able  paper  of  T>enn  Waters,  since  he  has  covered  the  ground  so  well,  au'^ 
sinct»  we  probably  all  agroo  with  his  iv»sitlons.  There  was  a  time  wheu  th" 
public — on  whom  we  depend  for  su|>port — had  dlthcuity  iu  atipreciating  tin- 
value  of  even  a  four-year  college  course.  The  time  is  now  coming  rapidly,  if 
in  fact  It  is  not  already  here^  when  the  constituency  of  the  colleges  of  afffl- 
culture  are  ready  not  only  to  grant  the  full  four  years'  preparation  la  agHeti)- 
tural  work,  but  also  to  approve  two  or  three  additional  years.  I  tln<!  thi;* 
sentiment  to  be  growing  among  the  farmers.   They  begin  to  feel  that  v"^- 
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gradnate  work  is  n  necessity  for  yrnnip  men  who  are  to  teach  farnn^r«?.  Tho 
whol*'  cbarucier  of  the  farming  business  has  greatly  vvldeueU  iu  its  scoiie  in 
the  past  few  years.  Questious  that  formerly  were  asked  of  college  and  station 
meo  are  now  asked  by  fiirmen  of  eecb  other,  and  tbey  are  able  to  answer  these 
questioDS  themaelvea.  Now  jtbey  want  more  knowledge.  It  is  true,  I  grant, 
that  much  of  the  work  for  which  students  have  received  musters'  and  doctors* 
degrees  fat  least  masters'  degrees)  In  the  colleges  of  agrifnltnro  iins  ?i.it  been 
of  the  lt«'st  elm  racier,  and  Dean  Waters  has  very  truly  exiiressed  the  rejih^iMi 
for  it.  A  man  who  is  iocompetent.  who  is  lazy,  who  Is  unfortunate  in  securing 
t^Jub,  or  Is  merely  weak,  is  likely  to  tall  back  on  the  college  of  agriculture 
and  demand  his  rl^t  to  a  master's  or  doctor^  degree,  and  to  remain  on  for 
one.  two,  or  three  years.  It  was  with  this  feeling  that  I  was  led  to  say  last 
night  that  we  must  now  exercise  a  selective  process  in  deciding  wbnt  men 
shrill  pin-viu.  jmMlirnultinte  work  In  n  collejre  of  agrlcnltnre.  I  do  not  tliiiik  it 
at  all  follows  tiiat  be<*au8e  a  man  has  secured  his  degree  of  bachelor  of  science 
in  agriculture  he  is  thereby  competent  to  be  a  candidate  for  the  master's  degree 
or  the  doctor's  degree,  because  the  Institution,  in  giving  a  man  a  master's 
degree  or  a  doctor's  degree;  put  Its  approval  on  the  man.  It  recommends  him 
for  station  work  and  college  work;  in  many  cases  it  is  for  that  reason  tiiat  a 
yonnjr  man  ptirsnes  pf)KtgraduMte  work.  It  is  the  obli^'iitioii  of  the  college 
of  agriculture  to  lie  very  careful  in  its  tvcommendatious,  just  as  careful  when 
tliey  are  expresseti  in  the  form  of  a  degree  as  when  they  are  expressed  in  the 
form  of  a  written  letter  or  certlflcate.  I  would  strongly  recommend  all  heads 
of  departments  not  to  aco^  a  student  as  a  postgraduate  unless  they  are 
satisfied  that  he  has  the  postgraduate  stuff  in  him.  It  is  nearly  always  pos- 
sible, when  a  man  has  graduated  from  an  Instltntlon.  for  rh(«  Instructors  to 
form  a  fairly  accurate  Judgment  as  to  whethor  lie  has  staying  |K>wer,  whether 
he  has  growth  in  him,  and  whether  or  not  it  wiii  be  wise  to  encourage  him  to 
ex^HMid  time  and  money  to  take  a  postgraduate  course.  If  the  applicant  has 
the  postgraduate  mind  and  the  general  ability  and  staying  power,  then  of 
course  the  addition  of  the  work  represented  by  the  master's  or  the  doctor's 
degree  distinctly  qualifies  him  for  work  in  the  world.  But,  if  he  does  not  have 
tlie  intellectual  character,  the  addition  of  the  second  m-  Hdrd  depree  can  not 
help  him;  In  fact  It  may  do  just  the  reverse.  The  lirsi  point,  therefore.  Umt  I 
wish  very  strongly  to  empliasize  in  commendation  of  tlii.s  admirable  iuii>er  is 
that  we  most  begin  to  discriminate  among  candidates  for  postgraduate  work. 

What  I  had  in  my  notes  to  say  In  this  discussion  was  well  said  by  Dean 
Waters — that  ea(  h  o\|ieriment  station  does  become  and  must  remain  a  medium 
to  provide  iMistKi'.iduate  work  in  the  coilcL'es  of  aKricultni'e.  T  do  not  like  to 
think  of  tlu'  experiment  station  In  n  college  of  atrriculfure  as  haviriK'  a  wholly 
separute  and  segregated  existence,  i  fevl  that  the  men  who  are  employed  ou 
tlie  Hatch  and  Adams  funds  should  not  be  engaged  in  teaching  undergraduate 
work.  I  should  prefer  that  the  salaries  should  not  be  divided,  and  in  our  own 
case  they  are  not  divided.  On  the  other  band,  I  would  not  eliminate  all  ccmtact 
of  studtnits  from  the  men  wlio  are  supported  on  these  fund^.  In  onr  own  case 
the  men  who  are  supported  on  the  fe<leral  exp«»riiu«'iit  station  fund,  wbi»ther 
Hatch  or  .\dams,  while  they  do  no  undergraduate  teaching,  have  the  {>rivilege 
of  taking  iNiMtgraduate  students,  it  being  the  understanding  that  these  post- 
graduates are  to  be  put  Into  the  work  whidi  tiiose  men  or  departments  normally 
are  doing  as  a  part  of  their  research.  But  they  are  under  no  obligation  to  take 
any  particular  nnnit>er  of  men.  The  officer  may  accept  one  man  or  ten,  depend- 
ing on  tlie  facilities  and  the  nature  of  work  that  is  under  investigation.  Thereby 
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tbo  oxporimcnl-statloij  oflk-er  has  the  teaching  contact,  which  I  think  is  a  vwy  i 
essential  factor  to  his  inteUectuai  progress  without  the  burden  of  the  admin-  j 
fstratiOD  or  luivlng  his  attention  div  ided  by  a  great  nimd>er  of  nodlfferenttitcd 
undergraduate  students.  I  fee)  tbat  an  officer  of  the  experiment  statloo  can 
very  well  be  made  the  head  of  a  department  tn  a  college  of  agriculture  witboqt 
at  all  really  treRijasslng  on  the  energy  devoted  to  his  research.    I  should  lik*' 
tn  see  every  cle|mrtnient  in  a  coHojre  of  agriculture  liave  at  l«';i«f  tlir»H'  affitvrs.  | 
one  otticer  who.  with  bin  imrticular  assistants,  devotes  hit*  lime  it»  researcb. 
another  oUicer  responsible  for  the  academic  worii,  another  respooalble  for  the 
extension  work.  One  officer  will  have  the  headship  of  the  departDwnt  Thr 
general  policy  or  theory  of  all  the  work  is  to  be  determined  by  the  head  cf  tk» 
department,  or  i>y  a  fonference  of  these  subordinate  heads.    Now,  I  se^  no 
n'asoM  why  tiiis  hi-jid  .if  siidi  a  comivosite  or  tripartite  department  should  T)>--t  N 
ail  <'N|»eriuit'iii  sta  t  inn  <.IIici*r  as  well  as  a  I'ollege  officer.    In  fact,  there  arv  j^oa* 
reasons  why  lie  wiiiiltl  i»etter  lie  an  exiierinient-station  officer.    The  head  of  a 
department  is  supitosed  to  have  bis  tennre  of  office  comparatively  oadlspntal: 
but  If  public  clamor  Interferes  with  the  tenuie  of  any  roan*s  office.  It  Is  Hkelr 
to  be  of  the  one  who  does  not  often  appear  before  farmers'  pitherings  or  who  is 
closely  engaged  in  lahoratery  n»se!m'h  work.    It  is  ftnulanieiitnlly  iiii|><>ri;r' 
to  laboratory  research  work  that  therv  Ik»  continuity  of  effort.     riier«'f«>re.  oil)-- 
things  being  equal,  it  tends  to  insure  stability  of  investigation  to  place  an 
experiment-station  man  at  the  bead  of  a  stroug  department.   How  much  time 
such  an  officer  shall  give  to  administrative  or  extension  work  la  whollijr  an 
Internal  question.   I  should  hope  be  would  give  practically  none  to  the  deta!  ' 
of  it,  t)ut  assign  this  part  to  one  of  the  other  officers;  the  officer,  for  examr  • 
who  is  ifsitonsIMe  for  the  collcje  tenrhlng  could  handle  all  stiwlent  aduiluis 
tration,  tlie  general  |>olii'y  only  l)eing  deter»due<i  by  the  head  of  ttie  departmwf 
It  does  not  follow  that  these  other  officers  would  be  subordinate  In  their  r*id! 
as  professors.  I  should  like  to  see  a  doaen  full  professors,  with  full  salary.  In 
every  d^rtment  of  college  work  If  we  could  afford  them;  and  It  ought  not  i» 
be  difficult  to  avoid  conflict  of  authority. 

I  i\m  not  arguing,  however,  for  dlftrihufion  of  administration,  but  am  meref.T 
trying  to  ilhistrate  lin-  fact  that  the  rxperimeiit  station  can  be  articulate!  int'^ 
the  coliegi'  of  ugrieuliure  in  such  a  way  that  it  will  beco^ie  a  real  part  ofK 
and  not  at  all  Interfere  with  the  research  or  Investlgatioii  work  nnder 
Hatch  or  Adams  fund ;  tbat  it  wi1l»  In  fact,  rather  aid  the  work,  and  at 
same  time  constitute  ewcntlally  a  postgraduate  organization  or  dei>artii)^' 
I  would  not  eliminate  poslgra«luate  woi  k  from  departments  that  arc  not  foUD(W 
?n  any  way  on  the  Hatch  or  Adams  fuml.    I  should  exjMH  t  overy  lnvid  oi  i 
deimrtment,  if,  in  fact,  not  every  man  who  Is  doing  teacliiug  in  a  collejje 
agriculture^  to  pr«>secute  investigation  of  some  kind.    If  he  is  not  engaged  io 
Investigation  he  really  can  not  teach.  But  those  who  are  engaged  b>  reicsid 
work  should  nevertheless  not  be  cut  off  from  touch  with  bright  advsooed 
studenl.s  and  wln»so  contributions,  if  carried  out  in  the  way  In  which  n«D 
Waters  indicates.  \vA\]  he  a  cnnt ribtitlon  not  only  to  the  postgrHdriMto  worlc 
the  college,  but  to  the  continuing  constructive  work  of  the  ex{ierimeut  static^ 
itself. 

My  two  points,  therefore,  are  these:  (1)  That  we  should  now  begin  Co  dli- 
crlminate  In  the  acceptance  of  postgraduate  students,  taking  only  those  wbA 

we  have  reason  to  believe*  have  iiostgraduate  minds;  and  (2)  that  the  experi  | 

ment  stati'  ti  enn  become  In  a  very  essential  w;iy  n  part  of  the  postgraduate 
work  of  the  i.  1 1 1,  -.re.  without  iu  any  way  iuterferiug  with  its  autooougr  *«  « 
research  organization.  •  , 
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Tbb  Fimcitoif  OP  THE  Lahd-Obaht  Ooujui:  in  PioiiOTtiro  AonouuruiAL 

EDUCAnoR  in  Skoondakt  Sohoolb. 

B.  A.  Burnett,  of  Nebraska,  preiented  the  followlDK  i>aper: 

The  function  of  tlie  land-graDt  college  lu  j>romoting  aKrk  uitural  research  and 
higher  education  in  well  defloed  and  the  lines  of  woric  fairly  well  eetabllahed; 
but,  while  we  nearly  all  iipree  regar^tliij;  the  obllgntion  of  the  cnltope  to  promote 
8econdar.v  agricultural  education,  we  are  not  yet  agreed  u|M)ti  the  organization 
under  which  it  shall  develop.  We  all  agree  tbot  research  is  vital  to  the  promo- 
tion of  higher  agricultural  (Hlucatlon.  nnd  we  fn-eJy  a{'knowle<lge  flie  debt  which 
such  education  owes  to  the  scientist,  the  exiieriment  stations,  and  to  the  teacher 
who  has  collected  and  molded  this  scattered  knowledge  Into  pedaioirte  form, 
makln*^  It  the  basis  of  otir  present  day  njrrlrultTiral  Instruction. 

Broadly  speaking,  the  colleges  of  agriculture  have  a  vital  relation  to  all  those 
questions  which  make  for  agrtcnitnral  progress.  The  college  has  nrnde  Its  Influ- 
vn<-v  folt  tlinvittrh  the  exiwrlnient  station,  working  out  problems  for  the  Ini 
proveiuent  of  agricultural  practice  through  students  trained  iu  agricultural 
science  and  throui?h  extension  work  In  afcricoltnre  with  the  more  progressive 
farmers.  Tlu-  ir..(>(H)  ^rradiiatrs  now  nt  work  arc  its  m  >sf  fffoctive  missionary 
force;  iu  fact,  much  of  the  present  demand  for  the  extension  of  agricultural 
education  comes  from  the  success  already  achieved  by  men  who  have  had  the 
ndvaniau'c  of  airrlciiUnral  training  and  have  applied  the  teachings  of  agricul- 
tural  science  to  farm  practice. 

The  aim  of  most  agricultural  coHeftea  very  pro|>erly  has  been  to  offer  instruc* 
tl(»n  In  a^rli  iiltural  scb-iicc  i-atlu-r  limn  in  auricultnral  arts,  nnd  this  has  rt^ 
ault«Ml  In  turning  out  a  professional  rather  thao  au  artisan  class.  Tho  curriculum 
has  been  based  on  the  theory  that  students  could  not  befdn  the  study  <»f  agricul- 
ture etticiently  until  they  had  at  least  an  cUnnonlary  training  in  all  the  sciences 
more  or  less  relattnl  to  agriculture.  L'nder  this  thtniry  agricultural  sulijects 
were  place<l  largely  In  the  third  and  fourth  year  of  the  course,  which  prevents 
any  extendetl  study  of  the  subjwt  without  a  |Kistgraduate  course  and  p^tstpoiies 
the  study  of  agriculture  until  a  majority  of  those  entering  college  have  left  the 
institution,  so  that  the^'  receive  no  t>enetits  from  technical  instruction  unless 
they  have  entered  college  as  sjiecial  students.  Happily,  this  practice  is  rapidly 
b4>ing  outgrown.  nn<l  many  agricultural  subjects  are  now  being  taught  in  the 
first  and  second  years  of  tlie  college  course. 

It  la  granted  that  agri<  ultural  colleges  serve  but  a  few  of  the  yo nn^'  men  and 
women  of  any  Stnte.  nnd  tlmt  primary  and  secondary  8ch«M)ls  must  furnish  the 
only  opportunity  for  the  average  txiy  or  girl  to  secure  an  education,  if  educa- 
tion ia  to  fit  men  and  women  for  life,  tlie  public  school  should  be  made  to  serve 
the  most  important  in<lustrles  reprosenteil  within  Its  constituency,  and  to  provide 
tlmt  class  of  education  which  best  tits  the  pupil  for  his  future  duties  and  respou- 
fllbllttlea.  The  basic  Industries  of  the  country  community  have  to  do  with  the 
pr"tl!ir(lon  of  rrot>s.  the  nmnatrement  df  I-km^  mthI  live  stock,  and  the  making  of 
homes.  A  nation  where  35  iier  cent  of  the  ijcople  live  iu  the  open  country,  and 
where  all  classes  are  dependent  on  tlie  prosperity  of  agrlcaltnie^  should  have  a 
secondary  sch<K)l  system  adapted  to  the  nee  H  of  its  constituents.  The  specially 
organized  college  can  uot  adequately  meet  this  need.  Their  course  of  instruc- 
tion are  not  fitted  for  boys  and  girls  of  high-school  grade.  The  great  mass  of 
boys  and  girls  never  attend  college,  nrndnntion  from  high  school  ends  their 
school  daya.  Tlie  present  high  schools  do  not  articulate  with  the  agricultural 
colleges  in  a  way  which  makes  It  ea^  and  natural  for  the  student  to  enter  this 
college  when  his  education  will  i>ernilt  The  "  trail  from  the  rural  s<"hool  to  the 
college  of  agriculture"  is  uot  easy  to  find.  The  high-school  courses  are  shaped 
to  lead  to  the  college  of  liberal  arts,  and  this  college  stands  waiting  with  ex- 
tendetl  tiand,  so  tliat  the  boy  who  turns  away  from  it  to  enter  the  colle^*' 
agriculture  must  have  a  well-detined  pur|>08e  iu  his  uiiud  before  he  starts  to 
college.  The  agricultural  high  school  would  point  the  way  and  blaie  tte  trail 
to  the  door  of  the  college  of  agriculture  and  bid  the  student  enter. 

A  distinctively  modem  Idea  In  education  is  that  it  shall  have  a  definite  aim 
and  purpose:  not  that  all  e<lucatlon  shall  be  technical  or  professional  or  be 
purely  corameivial  in  sjiirlt,  but  that  It  should  specially  fit  the  iwrson  for  the 
pnrtuMTi  IT  life  he  is  to  live.  It  shall  enable  him  to  contribute  to  the  uplift  aud 
lnji)roveu»ent  of  life  in  general  and  to  his  siieclal  field  In  particular.  The  great 
need  of  the  edacAtloiiftI  vstem  of  the  United  States  to<day  Is  e  proper  derelop- 
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ment  of  the  teehnleal  scbools  In  agriculture  and  manual  tralnlntr— agrlcnltorc; 

b,»f:»Tisp  !t  pni::i'_'f's-  dfror-tiy  so  large  a  proportion  of  thp  ppoplf  nnd  1?;  r»'>irN  tn^^hlt- 
for  tUe  to<>a  supply  of  tlie  natioos;  manual  training,  because  practical  training 
In  the  shop  gives  manual  akIlU  which  to  uaefol  to  every  man  engaged  in  in- 
duBtrial  pursuits.  Quoting  from  the  Assistant  Secretary  of  Ai^jrirulr nn-.  Tli  - 
Hon.  Willet  M.  Hays:  "The  schools  which  to*day  are  dwarfed  as  c-oni|ii<red 
with  the  fUncttona  they  have  to  perform  are  thoee  aecondary  schools  or  people's 
colh'^'c  s  which  lead  to  the  Industrial  vocations  where  large  numbers  are  to  be 
accommodated. 

**It  should  be  clearly  recognised  that  the  types  of  primary,  secondary,  col* 
loKiafe.  and  graduate  school  to  make  a  well-formed  American  educational  sys- 
tem are  all  present,  and  that  the  wealtnesa  of  the  system  is  quantitative. 
♦  •  •  The  need  of  the  hour  is  to  build  up  the  industrial  vocational  courses  in 
our  system  of  secondary  schools." 

The  recital  of  what  has  already  been  accomplished  or  is  in  progress  indieatt-K 
a  strong  popular  demand  for  secondary  agricultural  education.  Qnotlnu  from 
"The  American  System  of  Agrimltinal  Education,"  published  by  the  Otfico  of 
E.xperiment  Stations,  Circular  Ki,  1909  (copies  of  which  are  doubtless  avoihible 
at  this  meetiuj;)  :  **  In  the  effort  to  meet  the  nee<ls  of  the  various  classes?  of 
Students,  es|iecially  those  who  are  unal>lo  to  complete  a  full  college  eoorse,  the 
agrU  iiIf mill  crtllcares  have  bwi  iiiinsTially  active  in  recent  years  In  orgimlzine 
short  ami  Hpivial  courses  at  ditlVreut  kinds.  At  least  52  of  these  liistitut!on& 
have  organized  such  courses."  A  more  detailed  statement  of  some  of  tbeae 
schools  will  be  presenteil  later. 

Hut  111  spite  of  all  these  things  done  nnd  In  jirocess,  there  is  still  "  the  agri- 
cultural problem'* — the  problem  of  universal  ai>i>Hcation  of  agricultural  knowl- 
edge; for  tho  atrririiltnral  prfttiloni  will  not  bo  solved  xmtU  every  man  whr*  lives 
upon  the  lainl  has  a  knowledge  of  the  fundamental  laws  of  productitui  relating 
to  his  busIneHs  and  manual  skill  sufficient  to  become  a  high-cla»i*artisati.  So 
long  08  the  land-grant  rollptro  stands  as  the  exjvonent  of  agrieuiturnl  projrn'ss. 
It  can  not  free  itself  from  the  res|H)nsibility  of  directing  the  linos  aioug  which 
progress  is  made  The  problem,  so  far  as  it  affects  the  matnre  former.  Is  one 
of  agricultural  extension — the  carrying  of  agricultural  l:tvtniod?e  to  all  th*' 
people.  So  far  as  it  affects  the  boys  an«i  girls  of  to-day,  wljo  will  sliaiie  the 
policies  of  the  future.  It  Is  a  qnestion  of  itrimary  snd  secondary  education.  We 
should  enrtonvor  to  work  oiit  tlio  proMorn  of  stHv^ndary  agricultural  edtu-atlon  In 
the  same  conscientious  spirit  which  tias  |)roinp(e(l  our  early  efforts  iu  bigber 
education,  and  If  It  be  found  that  the  ri^pnnsibillty  for  such  edncatkm  rests 
o(|Ti;iIly  with  the  departments  of  ptibllc  instnictlon  of  tho  sovornl  Stnt»'<  we 
should  still  lend  our  best  efforts  to  the  extension  of  agriculture  into  ail  second- 
ary schools  which  serve  a  rural  constituency.  It  Is  surely  the  function  of  tbe 
agrionltnrat  collcirc  to  fnstor  so  far  as  jKt^siMi'  nil  those  agencies  which  make 
for  better  country  schools,  more  intelligent  use  of  the  laud,  and  for  a  society 
better  organised  to  upbuild  the  open  country. 

Tlu'  student  who  is  ablo  to  nfTord  only  a  l>riof  period  nf  sfimnllni;  In  which  !• 
get  some  pradical  knowledge  of  farming  to  apiily  in  his  btiHiness  and  must  tbn 
return  to  the  land  and  put  this  knowledge  Into  practice  can  not  spend  a  lam 
amount  of  time  stitr!^  inir  tho  natnrnl  srioncos  as  a  [>rerequislto  to  tho  sei-m  lnc 
of  agricultural  kuowletlge.  He  must  begin  with  practical  subjects  aud  contiiie 
his  study  to  such  phases  of  those  subjects  as  are  adapted  to  bis  degree  of  edu- 
cation and  nicnta!  d«-v<'loi.incid.  T.nboratorj-  courses  In  stock  judglnj.'.  i^niln 
judging,  dairying,  horticultural  practice,  and  many  other  subjects  are  not  based 
upon  science  so  technical  as  to  delay  their  place  in  the  ciTrrlculum  beyond  the 
first  year  of  any  cfdlege  or  university,  nor  in  fact  beyond  tlii"  so<ond  or  third 
year  of  an  agricultural  high  school.  These  subjects  seem  to  me  mure  suitable 
and  better  adapted  to  secondary  schools  than  to  college  work,  and  under  a  cor- 
re<'t  system  of  s<'<(<iidnry  education  (hey  would  be  transferred  lar^xely  from 
university  studies  to  the  agricultural  courses  in  secondary  m'hools.  The  ele- 
mentary principles  of  cultivation,  of  soil  fertility,  and  crop  rotations  may  be 
taught  I'flecti vely  to  stndoids  of  the  tt'nth  or  eleveidh  <rr:i<U'.  and  no  proi>er 
system  of  rural  education  will  omit  this  Ittstructiou.  siuce  to  do  so  deprives  90 
per  cent  of  the  ftirm  boys  of  receiving  any  Instruction  In  these  subjects  which 
are  so  vital  to  rural  progress. 

There  are,  I  believe,  but  two  methods  pro|>osiHl  for  the  extension  of  second- 
ary agricultural  education,  namely,  by  enlarging  the  work  of  the  present  high 
schools  to  teach  agricult ni :il  suhif  ts  and  by  the  estnMishnient  of  se|»ar;ite 
agricultural  schools  coverhig  rather  hirge  districts,  where  agricidture  and 
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domestic  science  may  be  tauRbt,  together  with  rach  aoidemlc  rabjecta  as  nre 

neoessnry  to  the  rur«I  h\i:h  s^  b<K)l. 

Whatever  the  organlzatioD  of  these  acbools,  it  is  eesentlal  that  the  agricul- 
ture should  be  thoroughly  taught  and  that  the  couraeH  offered  shall  form  a 
sufficient  part  of  the  curriculum  to  make  the  subject  of  real  economic  vaiue  to 
the  pupil.  Secondary  agricultural  schools,  to  make  any  impress  on  the  student, 
must  make  agriculture  a  dominant  feature  of  the  school  and  secondary  to  no 
subject  except  the  English  language  N<»t  less  than  one-third  of  the  course 
sh<»nld  be  technical,  relating  to  rural  life;  about  one-third  should  be  given  to 
natural  sciences,  and  the  balance  to  the  ordinary  academic  subjects.  All  of 
these  subjects  ku  far  as  possible,  should  be  taught  by  laboratory  methods  or  by 
actu!«!ly  dohi^r  the  thing  itself. 

\V  liiie  many  high  schools  are  making  an  effort  to  teach  agriculture,  1  know 
of  none  except  tlie  si)ecial]y  organized  agricultural  schools  which  have  been 
able  to  offer  a  sufflclcut  fininvmf  of  iiu'ricuiture  to  give  It  value  in  farm  practice. 
This  is  not  necessarily  the  lauli  ol  the  teachers  nor  of  the  otlicers.  but  is  due 
to  the  organization  under  which  city  schools  have  developed  and  from  which 
they  can  not  ensily  t  lumge.  In  n» 'u  ly  all  States  the  secondary  school  has  been 
built  up  to  correlate  with  the  litenu.v  courses  of  the  university,  and  this  sys- 
tem hae  become  so  thoroughly  est:ii)ii!4bei1  that  it  is  difllcult  or  Impoesibie  to 
make  any  radical  moditlcation  of  \h'<  sytci!!. 

Unless  conditions  are  very  greatly  i  imngeii,  it  will  be  a  long  time  hofure  au 
adequate  system  of  agricultural  eilucation  can  be  Intrmluced  Into  the  average 
dty  high  school.  The  courses  of  study  in  thes(»  sc!hm>Is  are  str<»nply  litcv  iry 
or  mildly  Bcientihc.  The  agriculture  taught  is  valuul*le  as  a  culture  ^iubject 
and  In  establishing  a  liberal  point  of  view  toward  agriculture  and  the  indaa> 
tries.  It  is.  In  fact,  a  bc^rinning  in  the  modlflcntion  of  our  school  aystem  to 
meet  the  needs  of  our  present  Industrial  life  and  as  such  it  should  be  coiu- 
mended,  but  It  la  so  far  abort  of  filling  the  needs  of  rural  communities  that  it 
can  not  be  looked  upon  as  n  solution  of  the  prr>blrni. 

The  present  cost  of  secondary  education  is  as  great  as  the  average  com- 
munity ia  willing  to  support  by  local  taxation.  To  endeavor  to  Introduce 
f-nnrses  of  study  In  n-'ii  altural  lines  requiring  expensive  etpTipment,  labora- 
tories, and  teachers  would  practically  double  the  exiieuse  and  place  It  beyond 
the  resources  of  the  average  county  or  district  It  therefore  seems  apparent 
that  either  the  district  of  the  agricultural  school  Tiin-r  b.  made  larger  than 
the  average  c-ouuty  or  else  this  school  must  be  sup|»orieti  i>artly  by  some  outside 
reaouTces,  either  private,  state,  or  federal. 

The  school  which  endeavors  to  tench  n>xrlcultnre  by  the  introduction  of  a 
Single  teacher  who  Is  also  exiHH^ied  to  give  Instruction  in  natural  science,  will 
not  meet  the  demand  of  the  present  day.  This  demand  \n  for  technical 
instru«'tii>n  of  snlficient  amount  to  be  of  iiractical  us<'  In  farm  operations. 
Five  hours  of  instruction  for  one  semester  in  u  four  years'  course  is  entirely 
fnefllcient  for  this  purpose,  and  yet  this  la  all  that  Is  thought  feasible  by  the 
best  hl^h  st'hools  in  the  State  of  Nebraska.  It  is  manifest,  tlien,  that  in  Ne- 
braslca  either  the  iwssibillties  for  agricultural  instruction  must  be  enoraiously 
tncreased  in  the  established  high  schools  or  some  system  must  be  established 
haviuK  a  larger  unit  from  which  to  draw  suinmrt  and  offering  a  more  fiivorable 
environment  for  the  introduction  of  agricultural  subj(>cts. 

If  the  secondary  schools  afforded  an  opiwrtunity  to  study  the  subjects  which 
relate  to  the  arts  of  life,  rather  than  forcing  the  boy  to  study  foreign  languages 
nnd  higher  mathematics  in  his  prefMration  to  be  a  farn)er  or  a  mechnnlc.  many 
young  men  would  be  found  In  these  scIhniIs  to-<lay  who  at  the  age  of  14  or 
15  are  now  found  In  the  Industries  or  witliout  occupation.  I>3icking  this  oppor- 
tunity, many  boys  drift  into  the  unskllUd  <  lass.  lenvlnt:  the  land  because  It 
holds  out  no  promise  fov  advancement  ami  intcrlu;^  tin*  tratlt»s  to  compete  with 
the  lowest  class  of  lnl>or.  Through  te<*hnical  schools  for  the  e<lucntIon  of  the 
yoiinp.  thousands  nii;:ht  be  taken  from  this  unskilled  class  and  trained  to 
become  etticient  in  the  industricij.  Every  boy  who  is  tlms  taken  from  the  ranks 
of  unskilled  labor  and  transferreil  to  the  artisan  class  noi  only  be(  outcs  a  more 
eHlcIent  economic  unit,  but  reaches  a  higher  staiKbud  <>f  citizeushlp,  adding 
wealth  and  inlluence  to  the  community  and  stability  to  tlie  nation. 

President  Roosevelt,  In  bis  address  "  The  man  who  worlca  with  hia  hands,'* 
flBid: 

"We  hear  a  great  (I«'al  of  the  neeti  of  proteciiu;:  onr  vvorkinpmen  from  com- 
petition with  pauper  labor.  I  have  very  Httle  feur  of  the  competition  of  paup^ 
labor.  The  nations  with  pauper  labor  are  not  the  formidable  induatrial  com- 
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petltorft  of  this  eountrr.  What  the  American  worklngman  has  to  fear  te  the 

('(•mpetltlon  of  th^  lii;:lily  skilled  workinsuian  of  tho  roiinrrics  nf  irr»Mtesf  rndu*- 
trial  etiicieiicy.  By  the  tarUC  aud  by  our  imniigratlou  laws  we  caa  alwajrs 
I>rote<^t  ourselves  against  the  competition  of  pauper  labor  here  at  home;  but 
whr-u  wo  coiiti'iul  for  tlio  ninrla-ts  (if  tlic  wnrlil  w«'  t-iii  ;:i't  no  prott-i  f I-nt.  .in.l 
we  sbuU  tbea  tiud  tiint  our  mont  formidable  competitors  arc  tbe  uutiousi  in  whicb 
there  Is  the  most  highly  developed  business  ability,  the  most  highly  dev<'lo|)6«l 
lndU8tii;il  skill,  ami  these  .ire  tlie  qualities  which  we  luust  ourselves  deve  '-j  ." 

Few  high  schools  serviug  rural  communities  are  iu  position  to  offer  more  than 
one  course  of  study,  and  much  fern  to  become  pioneers  In  establlshiiis  apricnl- 
tnnil  courses  requiring  «'\peMslve  (Hiulpnient  and  Idgh-Siilnried  teiichers.  It 
umnifestly  true  that  if  nurlculture  Is  to  be  put,  by  a  gradual  process  of  evolu- 
tion, into  all  the  high  schools  serving  rural  communities,  many  schords  must 
begin  now  to  work  out  this  problem,  while  much  energy  will  be  lost  in  trying  to 
f(»ster  agricultural  instruction  in  an  environment  which  is  not  in  sympathy  with 
it  or  under  conditions  which  are  not  favorable  to  its  success. 

II  lias  been  said  tliat  the  greatest  ditliculty  Iu  Introducing  agriculture  into 
the  trniib  fl  schools  is  the  lack  of  efficient  teacliers.  It  nnght  also  be  sjild  thai 
the  «l»'inaiid  is  not  uniform  aiui  the  conception  of  what  Instruction  is  required  Is 
varied  and  vague.  Tliere  are  idO  htfift  schools  In  Nebraska  ottering  four-year 
courses  of  instruction  and  al>out  an  e«pial  number  oft'»>rin^  thi  c  ' yt»jir  «'*»urr*e?. 
Our  besl  high  s<  h<K)ls  are  trying  to  offer  tlve  iiours  of  agrienitiiral  iusirucliou 
In  a  fonr  years'  high  school  cHiurse.  Should  it  be  proposed  to  Increase  this  hi- 
struct  Ion  to  twenty  hours  In  these  schools  next  year,  or  five  years  heiice.  It 
would  be  considered  impra<  tieal  from  the  stamliKiint  of  the  schools,  aud  if  put 
Into  operation  woilhl  probably  do  intlnite  harm  In  disorgsiniKln^  the  present 
system  witlioiit  suf-eessfully  Introducing  agriculture;  yet  ti\e  hours  j>er  wo«?k. 
or  a  total  of  twinty  hours,  of  agricultural  Instruction  throughout  tlie  s*it»nd 
and  third  years  in  these  seiiools  would  offer  very  ISmittHi  opi>ort unities  to  the 
lioy  desiring  an  agricultural  edu'-nt ion.  If  a  generntfon  is  to  be  taken  in  mnklne 
this  ehange  it  could  «loubtless  he  ;i<  ( nieplisheti,  but  even  then  it  would  seen) 
that  a  few  |)roperly  brgani/.eil  selnM>is  to  work  out  the  system  would  soi>nest 
acconiplisli  l!ie  r«-snlt.  We  will  learn  how  to  operate  ngrieulturiil  selumls  by 
doing  it,  working  out  the  systeuj  In  a  few  schools  In  every  Stale,  and  may  ttieo 
take  up  the  question  of  its  extended  application.  Happily  there  are  now  a 
number  of  agricultural  schools  in  the  several  States  where  this  system  ooay  he 
studieil  aud  its  etiiciency  determiite<l. 

These  schools  should  be  strictly  secondary  schools,  in  which  the  ai^iealtare 
tntitrbf  would  be  stilted  to  the  hi/h  sehool  grades  and  not  to  eoHcu't^  rrndfs.  Ii 
will  be  uecessary  tixat  the  district  should  be  large  enough  to  supiM>rt  this  school 
by  taxation,  for.  though  the  Federal  Government  may  some  time  come  to  tbr 
aid  of  such  schools,  thert^  should  be  no  liesit;it!on  on  tlie  part  nf  the  State  ir 
establishing  agricultural  schools  if  they  arc  based  uix)n  a  correct  education&I 
policy  and  are  efflctent  In  proportion  to  thetr  cost  Stieh  schools  will  he  woHft 
all  they  cost  hi  worklntr  out  the  problem  of  agrieuUnral  eflucatlon  aiul  ndap* 
iug  it  to  the  needs  of  other  secoiulary  schools.  Much  of  the  cost  of  one  or  i** 
such  schools  might  properly  be  charged  to  the  State  at  large  as  fumtshing  tex 
ojrport unit \-  to  (levelop  a  S4'hool  suitable  to  fuHher  extension  In  mrril  ct>n- 
muultles.  A  bill  was  presented  iu  tbe  last  Nebraska  l^islature  to  introdoee 
agriculture  and  domestic  sdeoce  Into  twenty  high  schools  In  the  Btata  This 
Villi  <  ;inicil  .111  appropriation  of  $100,0()d  for  the  blemdnni.  or  $2.r.«>i  annualhr 
Iicr  school.  This  t>lll  failed  to  iwss.  It  is  to  be  hoiMHl  that  when  tiimlly  imsiied 
the  bill  will  provide  nn  eqnal  sum  to  be  aT>plted  to  five  high  schools,  working 
oiir  tlie  iifoMcni  on  The  Imsis  of  Mlioiit  $r..tMM)  annually  for  each  school  for  kiI- 
aries  and  maiuteuuuce  in  addition  to  c<iuipmeut  aud  i>ermauent  improvem^ts^ 
This  ngrlenltural  school  will  give  Instructlcm  concerning  the  things  with  whl<A 
tlie  farm  l>ov  and  L'lrl  are  faniilhir  from  ehildhoiid.  It  will  tench  liandicrnft  hy 
doing  tilings  pu  the  land  or  Iu  the  shop  or  laboratory,  it  will  teach  of  tl^ 
neighborhood  life  and  Industries  and  the  practical  application  of  this  knowledge. 
The  utility  of  this  knowledge  will  hold  many  boys  In  school  who.  btx-ans*-  !h.y 
now  lose  interest  iu  the  classical  aud  literary  studies  puraued,  drop  from  sclioal 
without  sn1Bci«it  training  to  enter  the  trades  or  to  become  skilled  artlsansi 

There  are  in  Nebraska  about  3(X).<mX)  ptipils  of  schotd  age  In  attendance 
primary  and  se<'oudary  schools.    From  15,(HX>  to  18,000  of  these  are  In  the 
8e<  ondary  sch<»ols,  and  a  very  mtich  smaller  number  are  In  attendance  upon 
colleges  and  miiversities.    Of  the  ir».(KHj  it  is  fair  to  presume  that  4<1  i)er  cent 
come  from  the  comitry,  and  that  an  equal  number  wlU  return  to  the  countiir. 
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What  would  be  the  economic  rosult  if  these  6,000  boyft  and  girls  could  receive 
good  Instruction  In  aKrlctiltiire  find  home  economics  and  |)erhapt  1,000  of  them 
return  Mnnually  to  XebruMka  farms  to  put  Into  practice  the  improved  methods 
tmiyht  in  the  sehoultiV  If  the  results  achieved  were  commensurate  with  the 
results  of  the  present  university  scbool  of  a^rrlculture.  it  would  not  he  a  genera- 
tion before  the  demand  would  he  overwhelniinjrly  in  favor  of  n>;rieultural 
schools  in  every  rnral  eonmiunlty,  and  production  and  prt>tits  from  the  laud 
wonid  be  increased  almost  beyond  computation. 

The  Ncbrnska  Si  boo!  of  Agriculture  offers  a  three  years'  conrse  of  instmc- 
tlon.  It  i.s  in  S4,'SKion  for  «tQly  six  montlis  of  each  year,  beginning  In  November 
and  eloKing  late  In  A|irll.  It  accepts  iMiplls  with  eighth-grade  county  certificates 
and  also  from  ungradeil  s<  liools,  i)rovided  they  have  sufficient  age  and  maturity. 
It  receives  many  boys  with  one  or  two  years'  high-school  training,  and  fre- 
quently bns  college  graduates  enrolled  in  its  shorter  courses.  Tbe  scbednle  for 
men  rerjiiires  TOO  hours'  rei'ltations  ainl  to  laboratory  ihm^xIs^  each  coverlnj? 
one-half  year.  Of  the  109  recitation  houm  and  45  iaboraitjry  {leriods  required, 
44  hours  and  30  laboratory  periods  are  devoted  to  technical  snbjects,  27  bours 
find  1t  !al)oratory  iH>rio«l8  to  seientiflc  subb^ts,  and  hours  and  4  laboratory 
periudH  are  devoted  to  academic  subjects.  The  course  in  home  economics 
devotes  22  hours  and  28  laboratory  periods  to  tecbnical  subjects.  24  hours  and 
14  laboratory  perio^ls  to  scientific  stibjerts.  mul  ir  hunrs  and  4  Intvoratory 
lieriods  to  acadeuiic  subjects.  It  will  be  seen  from  a  t^udy  of  the  courses  offered 
for  boys  that  this  school  Is  rather  severely  technical,  bnt  tt  meets  the  need  for 
a  seeorubiry  afiricultuttil  school  in  the  rejrlon  where  It  Is  located,  and  offers 
instruction  iutiuitely  suiterlor  to  a  regular  high-school  course  for  yuuug  meu 
who  expect  to  become  farmers  and  are  onable  to  secure  a  college  education.  . 
These  cotirst^s  are  arrangtMl  with  the  blea  of  preparlnj:  yoinip  men  :\\u\  women 
to  go  back  to  the  laud  rather  than  to  enter  the  university.  It  is  possible,  hovr* 
ever,  for  icraduates  to  enter  the  Ooll^  of  Agriculture.  The  school,  being  in 
si'ssioii  but  six  nioutbs  of  the  year,  is  adapted  to  yoiui>r  men  wbo  are  required 
tt>  work  on  the  farms  during  the  growing  season.  It  is  not  well  adapted  to 
young  men  who  do  not  need  to  ti\wnA  the  entire  summer  upon  the  1and«  and  for 
wliniii  a  longer  sehofd  year  sbonld  be  prnx  iibnl.  If  s«  in!iii'j:  back  to  the  fi  vti!(> 
lands  of  the  Commonwealth  a  few  young  meu  and  women  trained  in  agricuUure 
makes  for  progress  beyond  the  old  academle  system,  it  Is  proof  that  a  macb 
larger  numlx  r  siiouid  have  advantage  of  this  edncatlon,  either  in  one  or  In 
several  secondary  schools. 

There  are  several  types  of  separate  agricultural  high  schools  receiving  state 
aid.  chief  ajnong  whicli  may  be  mentione<l  congressional  district  agricultural 
high  schools  and  county  agricultural  high  schools.  Alabama  and  Georgia  may 
be  mentione<l  as  chief  among  the  .States  which  have  establlshe<i  schools  In  each 
conuressioual  district.  Alabama  appropriates  $4.(NX)  annually  and  Georgia 
$7.54M)  nnnually  from  the  State  to  each  s<'hool  for  maintenance. 

The  Wisconsin  plan  nuiy  i>erha|>s  be  taken  as  tyi)ical  of  the  county  agrlcul- 
tunil  high  school.  These  schools  are  «'f|uii>|ied  at  the  expense  of  the  county, 
but  receive  state  aid  to  the  extent  of  f4,(MM)  per  year  for  each  school,  to  be 
api*lle<l  to  riumiug  expenses.  Four  of  these  schools  are  now  in  operation  In 
Wisconsin.  The  course  of  sttKly  in  each  extends  over  two  years,  and  includes 
work  In  soils,  plants,  animal  husbandry,  rural  architecture.  blacksTnitbiji;:.  car- 
I*entry,  and  mechanical  drawing  for  boys:  cooking,  laundering,  sewiuK,  tloricul- 
tnre,  and  home  management  and  decoration  for  girls.  I>esides  English.  X'nited 
States  history  civil  government,  and  commercial  arithmetic  for  both  boysand  girls. 

California  lias  estabilsheti  two  secondary  schools  after  the  type  of  Minne- 
sota and  Nebraska,  and  Massachusetts  has  three  or  four  such  secondary  si*h(^>lH. 
F«evcral  other  States  iia\e  sfH-ondarv  scb.ools  in  operation  conforming  in  type  to 
some  of  the  classes  above  mentioned. 

The  proper  atmospbere  for  agricultural  education  can  be  secured  only  where 
the  instrnetlou  olTered  is  snfflcient  fn  amonut  to  mak«*  fhf  conrse  strictly  afrri- 
cuUurai.  where  tbe  equipment  is  adwiuau-  lo  filve  Ihonmgh  lusiructiiui,  and 
where  the  teachers  are  competent  and  entlnisiastlc.  These  conditions  ran  be 
obtained  only  by  the  expenditure  of  considerable  sums  of  nioiicv  f  >r  labora- 
tories, landf  and  equipment  and  by  the  imynieut  of  sjilaries  ailnjujUf  to  c-«»ui- 
mand  teachers  specially  train^Hl  along  these  lines. 

The  se<  ojidary  s<  bools  fn  agri<'ulture  which  have  been  establlshe«l  in  con- 
nection with  some  land-grant  colleges,  as  in  .Minnesota  and  Nebraska,  have 
been  an  unqualified  success.  They  can  hardly  he  used  as  a  tyi)e  for  the  agri- 
cultural high  school  wliich  is  to  be  duplicated  several  times  in  a  State,  since 
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they  have  available  equipment  and  teachers  far  in  advance  of  what  would  be 
possible  at  a  district  agricultural  school ;  nor  can  the  results  wblcli  bare  been 
obtntiuMl  ill  these  schools  be  taken  as  typical  of  the  results  which  might  t»e 
Hec'iired  lu  Hchools  of  lower  grade.  They  do,  however,  include  all  of  the  fea- 
tures which  woald  be  required  In  this  smaller  atrrlcultural  school.  So^  a 
school  would  pnrtcavnr  to  frlvo  only  two  or  throe  ycnrs  of  nfrrlcnUnral  Instruc- 
tion. Most  pupils  finishing  this  school  would  return  direct  to  the  land,  but  a 
portloQ  of  tbem  would  enter  the  land-grant  college  or  posslbljr  continue  tbelr 
nfrricnltural  studies*  In  the  secondary  school  conn^x'tcd  with  awh  collone.  TIh» 
college  could  materially  strengthen  its  work  along  the  lines  of  agricultural 
Bclenoe  by  transferrtng  secondary  subjects  to  its  secondary  school. 

We  arc  nj,'roo<l  thnt  nny  sooondnry  nffrlcultnml  school  must  teach  a  number 
of  academic  subjects  in  a  thorough  aud  systematic  way.  It  would  seem  feaalbie 
that  tbeee  agricultural  schools,  where  not  attached  to  agrlcnltural  colleges, 
should  be  located  In  conn»H'tlon  with  some  nirea  ly  r^t  ihllshod  hlch  j^chool. 
where  the  academic  studies  could  be  taught,  rather  tbau  to  duplicate  teachers 
and  administration  by  estabUdilng  an  Independent  school.  It  most  be  pos^ble 
to  find  In  every  State  many  high  schools  serving  country  const  It  noiu  ios  whore 
the  atmosphere  is  favorable  to  the  development  of  agricultural  education  and 
where  schools  of  Agriculture  could  be  joined  to  or  afflltated  witb  the  high 
schools  already  ostiiblislud.  This  would  do  away  with  the  objection  that  the 
agricultural  high  school  is  a  narrow  trade  school.  It  would  prevent  the  dupli- 
cation of  academic  subjects  necessary  to  tbe  maintenance  of  entirely  soimrate 
schools.  It  would  ally  the  agricultural  hiirli  s<'hool  with  the  present  systom  of 
education,  preventing  the  development  of  two  independent  educational  systems 
Tile  board  controlling  such  schools  might  be  oi^nlsed  as  In  the  agrfenltiiral 
hl;:h  schools  estaMishod  f<tr  Judlcljil  dlsfricls  In  the  State  of  Oklahoma.  wIutc 
the  president  of  the  agricultural  (*ollege.  the  superintendent  of  public  lnatru< 
tlon,  and  tbe  president  of  the  body  governing  the  land-gmnt  college  make  iif> 
the  itoard  of  control,  with  a  do;m  appointed  to  sni'ervl'- ■  nil  the  s<hools  of  the 
State  established  under  the  act  It  is,  in  my  judgment,  essential  that  the 
land-gnint  college  shall  snperrlse  the  agriculture  taught  fn  agricultural  hli^ 
s<hools  and  iM-como  i-osponsiblo  for  (lie  instruction  ofToriHl  in  i^rder  thnt  this 
iuBtJuction  may  reach  the  highest  degree  of  efficiency  and  practical  application. 

It  is  Important  that  we  consider  tbe  effect  of  establishing  these  schools  on 
the  snpiiort  for  hlfrlicr  a^'rlinllnial  odncation.  The  average  citizen  values 
practical  education  more  highly  than  theoretical  education  aud  the  resnlts  of 
applied  science  more  highly  than  tbe  science  Itself.  Many  Institutions  <tf 
highei-  learning  are  to-day  strugglfnt:  for  snflli  ient  funds  with  which  to  carry 
on  their  work  In  higher  education,  and  few  are  abundantly  supplied.  If  the 
establishment  of  a  sevendy  practical  agricultural  school  In  every  ten  or  fifteen 
counties  will  operate  to  lessen  the  supiK>rt  to  the  land-^'rant  colleires  l»y  brlngiujf 
tbe  agricultural  school  to  the  foreground  and  discounting  the  worth  of  agri- 
cultural science  and  general  education,  this  move  will  not  be  an  unqualified 
good,  and  hnid-trrant  colleges  will  generally  opiios<'  the  system,  throwing  tl«* 
burden  of  extending  set-ondary  etlucation  onto  other  shoulders  and  endeavoring 
to  aid  only  by  furnishing  the  teachers  who  are  qualified  to  fill  these  t»»ohnica! 
positions,  since  it  must  he  grnntetl  that  the  la<*k  of  qualified  teachers  is  one  of 
the  great  handicaps  to  the  rapid  extension  of  secondary  agricultural  education. 

It  would  seem  that  the  land-grant  college  can  not  do  \e8»  than  to  provide 
for  one  thoroughly  equipped  soconihiry  agricultural  school  under  Its  own  snpOT- 
vlslon  which  will  furnish  systematic  Instruction  to  those  who  apply  for  It. 
This  s<'hO(d  will  afford  the  opportunity  for  a  sttidy  of  the  best  agricultural 
practice  and  of  home  econondcs  to  those  who  have  neither  the  time  nor  the 
previous  training  to  acquli*e  a  university  education.  Tbe  collefro  should  make 
a  cli'ar  distiui  tlon  between  higher  and  secondary  Instnictiou,  an«l  in  Its  second- 
ary schofd  should  arrange  its  courses  to  fit  the  student  who  decdred  to  return 
to  the  land,  rather  than  nink(»  this  school  jiriniarlly  fi  pre] >nrn tory  school  for 
entering  the  college  or  university.  A  few  who  are  siwt  ialiy  fitt»Hl  to  continue 
their  .studies  will  enter  the  college  courses,  but  the  nmjority  will  go  back  to 
the  farm  to  make  an  cducnt<v1  constituency  f>n  the  l.unl.  which  ta,  after  alL 
the  purjKJse  for  which  the  ngriculturai  college  was  established. 

There  exists  to-day  a  great  reservoir  of  agricultural  knowledge  awaiting  dis* 
tribution  throntdi  airencles  which  will  roach  the  a^rrlcultural  masses.  Nf»  fM>e 
agency  will  be  suthcieni.  'I'he  ci»llegc  of  agriculture  must  furnish  the  leader- 
ship for  this  movement  Tbe  secondary  agricultural  school  moat  be  oiganiaed 
to  reach  the  young  men  and  women  In  tlie  open  cioimtiy  b«A>ie  tlmy  tonied 
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their  fttcm  cityward.  The  extension  movcmont  must  roach  tho  fnrmor  and 
prove  tbe  efficleDcy  of  agricultural  acieuce  to  multiply  the  fruits  uf  toll.  In  tills 
leadertibfp  th«  land-intint  college  mnnt  not  wait  for  the  people  to  demand 

I>r<iKi"t'*^«  Ji'id  Iniiirnvpnu'iit,  but  it  iiinst  l  i  tmld  ami  prf>^rosslve  and  must  l>lii/,«' 
tbe  trail.  So  shall  we  establish  the  vital  union  between  agricultural  educatlou 
and  rural  progren. 

EL  Datkrfort.  In  my  experleoce  and  obaervatlon  no  single  qnestton  cornea 
quite  80  close  to  agricultural-college  people  right  now  as  this  matter  of  secondary 

education.  To  be  sure,  there  !s  n  demand  on  the  part  of  the  public  that  aRrl- 
cultui-e  shall  tie  tnupht  in  the  st  UooIs,  and  there  is  a  feellnp  on  tho  part  of  all  of 
us  that  it  ought  to  be.  We  all  have  come  to  the  conclusion  that  agriculture  can 
be  taught  in  schools  of  secondary  grade.  When  I  was  a  student  in  the  Michigan 
Agricultural  OoUege^  that  abstruse  and  philosophic  subject  known  as  pqrchology 
was  reserved  to  the  last  six  weeks  of  the  course.  Now  we  are  talking  about 
putting  it  into  the  high  schools,  and  I  am  not  certain  but  it  belongs  to  the  grades. 
As  Professor  Rurnett  snys.  wv  have  learned  at  last  that  tho  student  does  not 
iHHUi  I  re  preparation  in  all-around  science  and  literature  hiforo  botriutiluj;  the  sttulj- 
of  our  subject,  aud  1  believe  it  is  considered  good  i)edagogy  in  these  days  to  begin 
at  once  the  study  of  aoy  subject  which  attracts  the  attentiiHi  of  tiie  student 
Now,  the  most  aggressive  element  in  this  whole  matter,  as  I  see  it.  Is  not  the 
fanner  nor  the  agricultural-college  man,  but  it  \^  the  school-teacher,  and  he  puts 
np  to  you  the  que«tion,  "Can  we  teach  agriculture  In  our  schools? We  must 
toil  him  vt's  or  Jio — ono  of  the  two.  We  must  nay  to  him.  *'  Vos,  sir;  you  ran,  if 
you  i»ul  uiuuey  and  brains  into  it or  else  tell  him  "  You  can  not  do  it  success- 
fully ;  we  must  liecp  it  out  of  the  schools  and  we  must  have  another  set  of  schools 
for  that  work.*'  Right  there  we  are  at  the  turning  point  of  the  whole  situation. 
The  reason  for  It  Is  that  the  high  schools  are  scared  nigh  unto  death.  They  are 
scared  for  s^noral  rt  asons.  One  is  that  the  boys  are  leaving  them.  For  ten 
yofirs  tho  hij:h-s<^'hool  principals  and  superintendents  hnvo  been  wondering  how 
to  k»H'p  the  boys  in  .school,  for  as  to<*hnlcal  schools  havo  apt>eared  In  dlfloicnt 
parts  of  the  State  they  have  aitractetl  the  country  boys.  They  know  they  can 
not  keep  the  boys  unless  they  put  in  vocational  studlea,  and  they  are  afraid  of  the 
technical  schools  coming  up  by  the  side  of  them.  Now,  unless  the  American  hli^ 
school  does  put  in  iu)t  only  agriculture,  but  other  technical  and  vocational 
courses,  and  tmless  tho  Amerioan  high  scliool  at  once  Is  ready  nnd  wlllln?:  to 
dovofc  at  least  a  fourth  of  Its  tiino  to  vocniional  ptirposes,  not  Hlmi)ly  industriai, 
bur  vocational  in  general,  tlitni  tlio  Amoricuu  high  8ohool  is  dcHtuiod,  bc*cause  the 
American  youth  is  bent  upon  technical  vocational  training.  He  is  going  to  have 
It,  and  his  father  wants  htm  to  get  it  and  It  Is  In  the  air.  In  other  words,  the  high 
schools  of  the  United  States  to-day  are  at  the  turning  point,  and  they  must  retire 
from  the  old  position  of  the  academy  whose  business  It  was  to  pr^^are  for  the 
literary  college.  Thoy  are  retidy  to  do  tlie  new  thin;:,  and  we  must  holp  them. 
I  hnvo  In  mind  now  a  lii^'li  school  wltli  a  thousand  students  and  »eventy-f1ve 
teachers.  The  priucipal  put  to  me  thi«  question :  "  Shall  we  put  agriculture  into 
the  high  school  or  not?'*  I  said,  **  Well,  suppose  you  do  not  put  it  tn,  then  what 
are  you  going  to  do?  "  He  said,  **  That  Is  Just  the  point ;  there  Is  no  can't  about 
it :  we  have  got  to  do  it,  and,  as  I  see  it,  each  high  school  has  to  put  in  a  department 
of  agriculture."  That  same  high  schwl  is  to-day  a  bigger  instftutlou  in  every 
sense  of  the  term  tlian  was  tlio  T'nlvc^rsity  of  Illhrols  flftooti  yoars  agt).  I  have  in 
mind  a  little  high  ^K.•hool  situated  in  a  little  country  cuuiinunity.  That  agricul- 
tural high  school  undertool£  to  prepare  for  our  colleges  and  universities,  but  It 
gave  four  years  to  agriculture,  and  the  blgh'School  visitor  says  that  no  bettor 
science  was  taught  in  any  high  school  In  the  State  of  Illinois  than  was  taught 
in  that  school.  The  experience  of  Minnesota  l;isf  winter  is  siK'nltlf^ant.  Tlioy 
fought  out  this  question  up  there,  and  passed  a  bill  providing  that  the  drst  ten 
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hinh  schools  of  tho  State  which  would  intiiKin t  ;i i  hK ural  dopn rtmtmte  that 
would  meet  the  requireuieutH  of  the  state  hoard  oi  ugnculture  should  have  a 
bonus  from  tbe  State  of  $25,000.  When  tbe  bill  paftaed  65  of  the  leading  hlgXi 
sdiools  of  MlnneBota  applied  for  its  beneflta.  Of  coorw  only  10  coald  be  ad- 
mitted, but  many  of  the  otbera  airanged  at  once  to  attempt  the  work,  with  tbe 
ho\ie,  of  course,  to  get  tn  on  the  next  bill. 

Now,  this  means  puttiuEr  ajrrictiltiirc  Into  the  existing  high  schools.  It  means 
a  new  Uepartuient  In  those  schools,  nnd  that  is  all.  What  we  mean  is  to  put 
agriculture  into  the  high  st'huol  nearest  to  the  hoy.  so  that  he  can  g»>  there 
In  the  momins  and  come  back  at  night.  That  la  onr  Job.  to  get  aecondary  agrl< 
culture  within  walking  or  driving  dlatance  of  tbe  boy  when  be  la  12  years  old; 
and  most  boys  get  their  trend  In  life  before  tliey  are  17.  We  can  not  take  then 
too  young  to  make  good  farmers,  and  it  will  not  do  to  let  the  city  high  schools 
have  the  nianngenuMit  of  these  boys  until  they  have  jxiss^^d  hlgh-ecbool  age 
and  then  put  theiu  into  some  schmil  a  long  distance  from  ijouie. 

If  we  had  not  bad  the  advantage  of  fifty  years'  exiierience  the  problem  might 
be  dlflterent.  If  the  attitude  of  tbe  edncators  of  tbe  country  to-day  toward 
agriculture  were  what  it  was  fifty  years  ago,  we  might  be  obliged  to  eirtabllsb 
set)arate  agricultural  schools  in  order  to  convince  them.  That  Is  what  we  bad 
to  do  with  llie  colleges  of  agricnljure.  Miclii^'an  Agricultural  Collejre  was  a  pio- 
neer, lautrhed  at  by  everj-hody.  It  had  the  job  of  maliing  agricuitnii'  resi»t"(  t 
able  uud  resiteeted.  If  the  attitude  of  the  universities  of  America  bad  l»een 
toward  agriculture  in  the  forties  and  fifties  what  it  is  toHlay,  we  would  have 
nerer  needed  a  separate  qrslem  of  agricultural  colleges,  and  we  should  all  have 
bem  further  ahead.  That  Is  simply  a  matter  of  opinion,  but  I  believe  agri- 
culture to-day  would  have  been  ninny  years  nhcad  of  what  It  is  now.  and  po 
would  edncatloniil  stnndards  generally,  if  wt'  had  made  the  same  kind  of  a 
hiich-ui)  in  1.S5U  and  1^4}4>  tliat  we  can  now  malie  and  are  making  between  agri- 
culture and  all  other  subjects  of  Instruction. 

With  that  experience  behind  us,  with  the  attitude  of  educators  what  It  is 
to-day,  practically  confessing,  and  not  only  confessing,  but  tumbling  over  each 
other  to  show  that  all  education  mtist  be  |>artly  vocational — I  sjiy,  with  that 
attitude  of  <*<hual ional  men  to-day  it  is  simi>ly  folly  tn  Talk  about  ptiiiir  <nn- 
side  of  present  or;:ani/.*'«l  systems  of  etUication  to  ^'et  results.  All  that  is  ne<'<> 
sary  is  to  do  a  little  orgauiiiinK  and  a  little  hard  work,  provide  teachen*,  and 
then  leave  it  to  the  high  schools  themselves.  To  provide  teachers  Is  tbe  greit 
work  of  the  agricultural  colleges.  I  tell  you  to^y  tbe  move  Is  back  upon  tb> 
agricultural  college.  If  we  wUl  do  our  part  and  do  it  promptly  and  effectivelr. 
the  high  schools  of  the  country  will  do  theirs.  They  ask:  "Tan  yon  funilsh 
teachers  and  tell  us  how  to  do  it?"  Now,  that  In  general  is  the  sentiment  of 
secondary  wiiool-teachers  In  the  country.  There  are,  of  course,  some  ex<'ei»- 
tions.  Wc  have  to  tell  them  one  of  two  thhigs.  We  can  say,  "  You  can  do 
tblBk**  or  else  '* Tou  can  not  do  It;  it  is  too  much  for  you***  I  do  not  want  to 
say  to  the  high  adiools,  It  is  too  much  for  you.'*  I  propose  to  say,  **  Ymi  can 
do  it  If  you  will."  If  the  high  schools  do  not  m»>et  this  question  Inside  of  five 
years,  they  will  And  themselves  reduced  to  girls'  schools  In  the  cities  and  to 
schools  preparatory  to  college. 

How  Gait  Aoucultubal  Coluegks  Best  Sebvb  Fabmxbs  in  Solviho  Rusal 

-PlOBLKMS? 

fi.  J.  Wtcksoo,  of  California,  presented  the  following  i>aper  on  this  subject: 

Obvionsly  tbe  best  and  most  ftindamentn)  service  which  the  colics  of  ngrl- 

ctilttire  c;in  render  consists  in  leanifn^'  tlic  character  and  solation  of  the  real 
rural  problems  and  in  teochiug  what  they  are  and  how  to  solve  tlieai. 
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As  tlio  o\fvntivo  conmilttr'o  in  nssiyiiintr  tliis  snbject  to  niP  rtkl  not  nccompany 
it  with  liiuitiuK  spwiticjitions,  I  might  eiimly  seize  the  chniu-e  to  LudulRe  Ui 
definitions.  anaiym«,  and  arguments  about  rural  problems  and  their  treatment, 
(»r  I  niiKlit  select  a  few  nirul  problems  ntui  kiuu-k  them  out  **  wlillo  yoTi  wait" 
uud  thus  ufTord  a  deuiuustrutiuu  of  metliod.  Careful  study  of  the  Huhject  as 
stated  for  nie  hy  tbe  committee  coDTinces  me,  however,  tbat  It  is  not  Intended 
that  I  shoulrl  Mttack  rural  prnhloms  nor  rDnko  niiy  stitriri'^tfoiiv  as  to  the  relntlve 
edieleneitifi  of  their  various  solveutH.  and  this  retlects  credit  both  uiion  the  wis- 
dom of  the  committee  and  upon  my  own  Inslfrht  Into  their  Intentions,  because  no 
one  yet  iw  i  f^v  t  i  be  reminded  that  the  Country  T.lfo  Commission  lins  a  stock  of 
rural  pri>biems  aud  iioiutious  duly  arranged  in  order  of  niagultude  and  all 
connected  backward  with  their  contributory  causes.  I  have  heard  only  one 
obj«H'tion  to  the  eonniiissldii's  »  (illc(  tlnn  of  canscs  iiihI  <*ffrrts  uul  tlint  Is  tliat 
they  are  not  new.  The  triviality  of  that  objection  become*i  {►erfwtJy  clear  when 
one  thinks  of  the  objections  which  would  have  been  set  up  per  contra  If  the 
t  iiiiiinissinn  had  hrrMi;j;ht  f(»rward  a  lot  of  problfnis  and  remedies  which  no  one 
liad  ever  beard  of  aud  tberefqre  knew  nothing  about. 

What  can  I  say,  then,  of  our  ajn'lcnltunil  problems?  Bvldeatly  I  am  moved 
beyond  sih  «  <  h  aud  can  only  sho\it.  in  paraphrase  of  the  eloquence  of  tin*  old 
Bay  State  )>atriot:  "  Mr.  Ctiairmau,  there  stand  our  agricultural  problems;  look 
at  them." 

And  havln;r  been  j  xcludod  from  the  enjoyment  of  discusslnt:  runil  proldonis 
as  such,  the  question  assigned  to  me  seems  to  pn»eut  auotiier  llmitutiou.  for  it 
apparently  contemplates  only  service  to  farmers  in  sotvlnir  rural  problema 
W«'  linvc  bci'oni*'  <iiiiT«'  accuston)»»(l  to  tlir  id«';i  that  solvhif;  suvh  problems  was 
at  least  a  iiatriotic  national  service,  and  possibly  even  a  world-wide  service.  If 
I  am  not  mistaken,  very  much  of  our  recent  remarkable  progress  In  agricultural 
science  whl<  li  has  elcv ateil  farm  practice,  and  in  asrrlcnllnral  (M-uiioniics  which 
have  exalted  farm  enterprise,  and  lu  public  esteem  which  has  moditied  the  atti- 
tude of  all  those  enjiajred  In  other  callings  townrd  fcrm  Industry,  has  been  due 
to  til.-  rr.  o-.Mii(i(,n  of  th«' ad\ anccnuMit  df  focid  production  as  imt  alone  a  problem 
for  farmers  but  for  huuiunity.  I  am  therefore  disiiosed  to  contend  that  our 
agriculturat  colleges  should  not  be  satisfied  with  a  limitatloD  of  their ^scoiie  and 
pnrposes.  which  is  unintentionally,  doubtless,  Implied  In  the  phrase  **  serve  the 
farmers  in  solving  rural  problems:." 

I  nm  not  forgetful  of  the  api'tlK^m  of  the  fact  "who  would  be  free,  tlieni- 
selvcs  must  strike  tbe  blow,"  and  1  trust  that  principle  will  be  used  to  the  full- 
ness of  Its  liortator>'  force,  but  we  all  know,  of  course,  that  If  no  blows  had 
fallen  dnrim;  tlie  last  «piarter  of  a  century  except  those  which  farmers  them- 
selves have  strut  U.  agriculture  would  not  o*  eupy  the  advanced  |H)siti«m  in  the 
utiderstauding  of  its  own  materials  and  methods,  and  in  tlic  ptilillc  mind  as  a 
projjrcsslve  Industry,  which  Is  now  freely  acconled  to  it.  Therefore  I  am  disi)os«l 
to  claiuj  tliat  as  acricultnre  is  unguc^stlonably  entltle«l  to  all  the  recognition  and 
all  the  pnmiotion  It  can  sec  ure  from  statesnien,  and  from  those  enpanetl  in  i>ro 
fetisi(»iial  and  In  all  industrial  activities,  eilncational  effort  t<»ward  the  solution 
of  rural  problems  should  never  for  one  moment  be  restricted  to  i>r  measured  by 
"service  to  farmers."  and  the  question  then  b«H*omes  simply:  "How  can  the 
aprb  ultural  coIle>;es  best  serve  In  solvin):  rural  problems? *• 

Having  thus  expaniio<!  my  subject  witliont  consent  of  i lie  committee.  It  Is  only 
fair  to  the  conimittce  that  1  contract  the  discussiou  of  It  correspondingly,  and 
to  this  end  I  indtil^re  in  a  category  : 

B'lrst.  It  is  the  duty  of  the  c<»lleges  to  undertake  research  1«>  disc  lose  data 
for  tlu>  better  nndorstandlug  of  rural  problems  and  to  teach  all  sound  learning 
connect e<l  therewith. 

Second.  As  true  solutions  «t'  \hvM^  problems  affe<>t  all  interests  of  mankind 
and  underlie  all  sticeesses  ftir-rein.  it  is  osstTifial  that  tlioy  treatitl  not  alone 
as  class  affairs  bvit  \\  iili  due  nndt-r.stauding  of  Ihcir  rchitiiju.s  to  the  pro.s|H'r!iy 
and  happiness  of  all  ehiss4»s. 

Thinl.  It  is  thtn'oforo  dcsirahlc  that  separate  colleges  of  nirrif^nltnre  sln.nld 
make  effort  to  broaden  th«*ir  instrnci ion  in  such  subj»^'ts  as  iin(iuii<  s  and  Nwiai 
science  to  the  end  that  their  pupils  shall  have  iin  sented  tn  them  not  only 
"  H'^rietrltural  economics,"  so  cnllod.  hut  should  he  given  fully  and  fairly  the 
pointK  ijf  view  of  eommerie,  manuiaeUire,  transportation,  cie..  f<u  far  u.s 
possible. 

Ffuirtli.  Tt  Is  also  tlesii-ahle  that  all  colleges  of  agriculture  u  hi<  h  are  intr  irral 
l>arts  of  universities  presenting  economics  and  social  sciences  in  otiier  depart- 
ments should  Insist  that  these  departments  qualify  themselves  for  research  and 
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InstriK  ti  ni  which  sliall  onibrKly  the  nfrrlcultTiml  point  of  view,  and  do  ttifs  work 
uot  aluue  lor  the  editicution  of  agricultural  pupils  who  elect  tlieir  courses,  but 
becnnm  It  Is  Intrinsically  valuable  culturally,  and  because  It  In  iroportaiit  that 
all  citizens  shrmld  bo  awaro  of  the  uature  of  an  agricultural  ii  viit  f  view  .md 
Us  hni»()rtuucu  iu  the  settlemeut  of  economic  problems,  which  hat»  been  ihus  far 
chiefly  approached  from  the  points  of  view  of  commerce,  manufacturing,  trans- 
portation, etc. 

Fifth.  As  it  will  be,  perhaps,  conceded  that  research  and  instructloD  In  the 
sciences  and  arts  of  production  have  broufrbt  the  fanning  interents  to  a  pro- 

ducinj;  abllit.v  greater  than  tliclr  nliility  t  >  : n  ve  and  niarlcet  pr  hI  i  ts  profitably, 
it  should  be  the  duty  of  the  colleges  to  utauifcst  serious  appreciation  and  earn- 
est activity  In  solving  problems  of  the  latter  class  and  to  plan  for  new  and  broad 
effort  in  that  direct lun. 

We  return,  then,  to  the  sturtlug  point — that  the  most  fundamental  services 
which  out-  institutions  can  render  Is  to  understand  rural  problems  and  teach 
what  they  know.  Two  questions  ari.se — how  to  provide  for  r('S4'arfh  and  how 
to  conduct  instruction.  Both  are  dithcult  to  answer.  The  secund  queiitioD  is 
particularly  difficult,  because  the  subjects  are  not  only  obscure  and  complex  and 
hard  to  dltTcrciitiate  from  the  forbidden  and  dosc'ly  allied  subject  calle*! 
"politics,"  about  which  every  citiiseu  considers  himself  the  best,  as  he  actually 
Is  the  ultimate,  authority  In  the  choice  of  his  own  opinions  and  actions.  In 
ailvancln)?  aKrlculturo  tlie  teacher  of  a^rricnlture  has  to  denioiistrnte  the 
superiority  of  his  knowledge  to  that  of  the  old  practical  farmer  who  operated 
by  tradition  and  moonlight  as  recorded  in  the  "  dinner's  almanac,**  and  so  the 
teacher  oT  »•<  onomics  frntu  an  agricultural  iminl  of  \  iew  must  demonstrate  tn  ali 
fair-minded  iieople  that  he  knows  more  than  the  visionary  who  honestly  **  has 
opinions  as  hold  to  reason,**  and  vastly  more  also  than  the  demagogue  who  cares 
neillier  fur  honesiy  nor  reason.  Still  the  undertaking  must  be  made  hojh  in 
regular  collie  courses  and  in  extension  work,  it  will  require  masterful  and 
ready  men  and  should  not  be  entered  upon  without  them,  at  least  on  the  ex- 
tensitui  line,  where  •'talKini:  hack"  is  generally  invited. 

To  provide  for  the  research  which  will  enlighten  rural  problems  ijvlll  chiefly 
retpilre  funds.  There  are  many  higher-degree  men  now  Issuing  from  our  uni- 
versities who  have  had  thuron^rh  trufnin^r  in  the  nu'thods  of  iiKpiiry  and  derii<>-j 
stratlou  in  economics,  and  many  of  them  have  had  exjierience  in  rural  lifp 
which  will  enable  them  to  apjireclate  the  nature  and  Importance  of  the  work 
which  is  needed  from  them.  The  best  of  them  will  become  the  teachers  who 
are  nKjuired.  It  seems  desirable,  then,  that  the  problem  should  be  first  at- 
tacke<l  npfin  the  research  side,  and  whence  shall  the  funds  be  derived? 

1  hesitate  to  nuike  a  8Ug;:cstion  which  I  have  In  mind,  because  it  is  again< 
all  the  traditions  and  may  |>usbibly  be  capable  of  sharp  denial.  Still  I  nn>  Im- 
IMjIled  to  pnKHHHl  uiion  the  strong  conviction  that  the  truth  which  our  agri- 
culture now  most  urgently  niNits  is  not  to  be  gained  liy  exteii(Iin<^  investigation* 
in  tlie  physical  Hciences  nor  iu  tlie  application  of  the  results  to  agriculturai 
pra<'tlce.  though  lM»(ii  are  desirable.  In  my  own  State  they  are  being  iucr«*^ 
Ingly  provid^sl  for  by  state  appropriations,  Sm  li  ri  scan  ht^  as  are  now  noe»i«4 
in  rural  ci-onondes  and  social  phenomena  are  not  likely  to  be  provided  for  If 
the  State,  and  they'are  proi»erly  a  initional  proviaion. 

Are  the  Hatch  and  Adams  funds  available  for  sndi  n»st^arches?  They  wonM 
meet  tin?  requirements  of  s«H'tion  1  of  the  Hatch  Act.  for  they  woiihl  yield 
**  nseftil  and  practical  Inforniation  on  subjects  connected  with  agriculture,"  but 
iwN  ti "u  J  iif  the  Hatch  .\ct  undertakes  so  many  specifications  along  lines  ol 
pli>  si<  al  science  and  aKrlcnltural  practice  that  the  inclusive  phraf^e  "  and  sucb 
otIuM  researches  and  experiments  bearing  on  the  agriculturnl  industry  "  niu»t 
he  taken  i>ertiaps  to  mean  something  else  of  the  same  kind.  Although  the  Adamt 
fund  is  dedaretl  to  be  tor  the  more  complete  endowment  and  malntenan^  ef 
stations  now  establisbeil  under  the  Hatch  Act,  its  provision  for  "original 
researches  or  experiments  hearing  directly  on  the  agricultural  industry**  Is  not 
connected  witli  i>hy«:icnl  phenomena  so  closely,  and.  for  all  I  ktiow.  mny  l>e 
employed  for  econonilc  and  social  researches  "bearing  directly  on  the  agricul- 
tural industry." 

However  this  may  l>e.  It  Is  cle:ir  that  the  answer  to  the  question  submitted  to 
me  is  tliat  the  agricultural  colleges  can  t>est  serve  in  solving  rural  problems  by 
underaking  such  reeenrehes  and  by  maintaining  in  all  lines  of  teaching;  in  the 

M  -   ciassrcnnn.  in  extension  efforts,  and  by  publlcatlonflk  the  truths  wblcb 

such  researt  hes  shall  disclost?. 
(Bull.  22SJ 
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J.  H.  Worst,  of  North  Dakota.  I  can  m?  lhat,  iJerhajMS,  If  the  section  had 
taken  different  action  ou  the  subject  of  college  extension,  there  might  be  an 
opportonlty  here  to  my  consldenible  tbat  would  be  of  Interest  But  the  action 
wblch  the  section  lias  taken  renders  It  unnecessary.  To  my  mind  tbe  collefs 
tbat  is  eanieRtly  endeavoring  to  meet  the  needs  of  the  community  will  find  a 
means  throngh  that  clinrMiel  nf  serving'  ihv  fnrincrs  of  tlio  ojirn  country.  Now. 
bclni:  n  hereditary  fanner  iiiys»'lf.  it  looks  to  iiie  a  grwMl  »lr;il  ;is  if  in  all  ili<'s»^ 
sessions  we  are  nndormlulng  tlie  old-time  farmer — the  heretlitary  farmer.  Jiut 
we  may  say  wbat  we  please,  for  him  or  against  bim,  he  has  been  in  existence  a 
long  time,  and  be  has  made  n  splendid  record.  He  has  fed  tbe  world  and  fur- 
nished raw  factory  material  since  man  inbabltcd  this  |danet.  He  has  got  his 
traditions,  his  jkm  ii!laritics,  h\u  notions,  and  we  arc  simply  destroying  all  these 
and  Iiullding  up  a  difTerent  8t>i  t  of  fnrnuT.  T  do  not  know  but  \\v  <  ;iii  (nake  a 
good  deal  better  one,  a  m<»re  wieutilic  one,  and  I  lliinli  ihe  wtirl<i  iumhIs  ii. 

I  can  not  quite  agree  with  Professor  Car|>€Uter  In  his  magnirkcnt  uptiadsuj, 
that  as  tbese  great  problems  come  up  we  are  going  to  be  snfDciently  ingenious 
to  meet  them  and  cope  with  them  successfully. 

I  like  optimism,  but  it  socnis  to  me  ttiat  the  time  has  come  when  our  agri- 
cultural rnlloees  mill  mI!  the  inf!neticos  tli.if  cnn  tro  onf  from  theso  d!re<'tors  and 
teachers  sliunid  l»e  on  tlio  sido  df  consoi  vntioi)  i\\m\  ocdiioiny.  <  )n('  of  the  ^rcat 
probk^ms  which  this  old-time  fanner  is  (.onfroniiHl  witli  ttJ-tlay  is,  Wimt  sliall 
he  do  with  his  boys  and  girls?  He  does  not  like  to  send  thm  away  to  school 
because  he  knows,  or  be  bas  Observed  tn  tbe  past*  tbat  It  takes  them  away  from 
the  land.  I  remember  years  ago  traveling  teachers  used  to  tell  us  If  we  wete 
bright  boys  nnil  nttcnded  strictly  to  our  worl<,  we  would  not  have  to  be  farmers. 
We  IfX'k  \\])<>n  ;iL'rifulture  now  as  qnitt*  a  different  tiling  froni  what  It  was 
twenty-tive  or  thirty  years  ago,  and  It  Is  destined  to  become  the  great  profession 
of  the  future;  there  is  no  question  about  tbat.  Now,  we  must  Icaru  to  Ivuow 
the  farmer;  we  must  leani  to  know  his  traditions,  his  notions,  his  weaknesses 
and  failings,  and  teach  him  in  some  way,  bj  college  extension  work  or  in  every 
other  way,  to  live  a  better  life  In  the  oi>cn  country.  I  do  not  f<oe  why  we  can 
not  take  up  the  subjt*ct  of  showinir  hhn  in  t'n  bow  to  piijoy  (ho  conveniences  that 
are  i»ow  sup)K»scd  to  Im»  oninytMl  only  in  tlio  village  .mkI  la  the  city.  We  have 
many  Ingenious  contrivances  by  whidi  we  can  help  tbe  farmer  by  motlels  and 
plans  and  other  influences  so  that  he  can  surround  blnisclf  ntul  bis  family  with 
modem  conveniences.  We  can  help  biro  In  planning  the  location  of  his  build- 
ings. In  providing  drainage,  sanitation,  and  toilet  facilities  and  by  means  nf 
power,  citlicr  wfnd  p«>wer  or  by  the  use  of  the  frnsoline  machine,  to  «>iilor  prnc- 
t!<';illy  ov«>r3'  com  eiiifucr'  on  tlio  f;inn  thrit  Is  now  riijoycd  in  l!u'  \  ill:ij;i'  or  city. 
SO  that  the  money  that  is  made  on  the  farm  can  lie  used  tc»  iieautify  the  fariu 
and  mnk^  farm  life  more  agreeable.  I  think  when  tbat  can  be  done,  tbat  Is, 
when  we  can  satisfy  a  large  percentage  of  our  population  that  In  the  country  la 
a  good  place  to  live,  we  can  help  to  Improve  rural  social  conditions;  In  fact 
change  this  old-time  farmer  to  a  new  one  by  improving  his  view  iKiint  of  life 
and  of  the  soclnl  conditions  with  which  he  can  sii!?"nnd  himself.  I  think  we 
will  have  very  little  ditlicnlty  then  In  inducing  oni  lio.vs  and  girls  to  Untk  to  the 
open  country  as  a  very  suitable  place  to  live,  and  the  country  will  be  better 
for  It. 

A.  B.  Cordley,  of  Oregon,  presented  the  following  paper  on  the  same  subject: 

At  the  beginning  of  the  set oiul  half  century  since  tbe  establishment  of  the 
first  American  nffrlcultnral  i-olleire  we  nre  enmintr  to  grasp  the  full  significance 
of  the  movement  for  which  they  stand — tlie  betterment  of  all  tliat  iH'rtalns  to 
rural  life.  Wc  now  realise  as  never  liefore  that  the  rural  problem  is  a  pr<»l>- 
1cm  of  better  living,  as  well  as  of  better  farming,  and  tliat  the  function  of 
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these  colleges  Is  to  give  imiHJtas  and  directlou  and  aid  iu  the  solution  not  only 
of  the  last-nientluiiod  part  of  tlie  problem,  but  la  the  certainly  no  lees  lioportant 

flrst-nienliotu'd  p.irt. 

1  believe  the  bent  way  Iu  which  an  agiiculturai  ct>ile^re  can  fnltilJ  its  com- 
plete function  is  to  carefully  study  Its  tinderBraduate  and  irnnluate  woi^  adapt- 
ing if  t(i  I<h  ;iI  ctiiKlitions  and  lu-oadfHiinsx  and  ftr(>n^'thenlng  it  wherever  and 
whenever  iMJK.sii)it',  t»i  the  end  that  its  graduates  may  he  etficieutly  trained  not 
only  In  tecbnfeal  agriculture,  l)ut  tliat  tliey  may  aim  hare  an  adetinate  conc-en- 
tlon  of  the  iKdlfical  niul  socinl  pri«!i1(>iiis  <if  (lif  o\^rn  fonntry.  If  the  loailtT* 
of  the  new  rural  civilization  are  to  be  traineil  anywhere,  and  it  goes  without 
saying  tbat  If  tbey  are  to  be  safe  and  efllcient  tbey  must  be  trained,  tbia  train* 
Ing  muat  be  obtain' ri  :it  the  n;rrlcnliunil  colleges. 

Tbia  phase  of  tlie  college  function,  however,  has  l>eeu  ably  di.sevi.se^^.  The 
addreaaea  of  Presidents  Bntterfleld,  Snyder,  and  Storms,  and  of  Dcana  Bailey 
and  Daveniwrt.  and  otlicrs,  while  they  may  not  have  cxhansted  the  subject, 
bave  certainly  exhausted  my  cai»acity  to  add  anything  of  value. 

I  am  conHneed,  however,  tbat  before  the  agricultural  collegea  can  wield  any 
great  amount  <>f  Inniuncc — eltlu-r  directly  or  through  their  graduates — hi  «*>!v 
log  the  social-euvironmeut  problems  of  the  farm  we  shiiil  have  to  reci>guize 
and  act  upon  the  Idea  that  such  social,  political,  religions,  educatlonaU  trade 
and  transportation,  and  otlier  iirnMcms  offer  as  rich  ;md  proi>er  fl*-ld  for  liive^ 
tigatiou  as  do  those  which  merely  influence  proUuctiou.  Couii>etcut  iustruc- 
tion  in  technical  agriculture  became  avnllablc  only  with  the  development  of  the 
research  functions  of  the  experiment  sf.itions.  and  T  hclicve  that  sn<  h  financial 
and  other  encouragement  as  may  be  necessjiry  to  develop  their  research  func* 
tlons  and  make  them  coordinate  with  the  deimrtment  of  technical  agrieoltnre 
should  and  nmst  be  extended  to  the  various  dei>artnients  of  history,  ixilitical 
and  social  science,  commercial  and  other  similar  departments  of  these  colleges. 
Such  departments  must  become  active  rescareb  agencies  liefore  they  are  likely 
to  l>ecome  the  most  efficient  teaching  agencies. 

The  influence  which  the  agricultural  colleges  are  to  have  In  redirecting  the 
courses  of  study  in  our  primary  and  secondary  scliools  has  also  been  adequately 
presented  by  I>ean  WIckaon  and  otbera.  Ail  tbat  seems  to  be  left  to  me  Is  to 
go  l)ack  to  Hie  fnrni. 

It  was  stated  here  yesterday,  1  tliink  by  President  Bryan,  tluit  t)Ur  knowledge 
of  proiluctlon  far  exceeils  our  knowledge  of  how  to  dispose  of  otir  prt>ducts  or 
how  hest  to  nse  that  wldcli  h.-is  !ummi  received  in  exchan<;e  Tor  theu).  Tb** 
statement  is  n(>  doubt  true,  but  it  does:  not  necef.s;u'ily  fulluw  that  the  masties 
of  the  peojiie  who  live  uimhi  tlie  farni  have  al>s*orbed  appreciably  more  of  one 
class  of  infoinintlon  than  of  the  other.  While  the  niirlcnltural  colh^^es  have 
been  investigating  and  teaching  l)etter  methods  of  farming,  the  grange,  the 
farmer's  dub,  rural  free  delivery,  the  telephone,  and  the  trolley  car  have  bees 
Improving  the  ptditical  and  social  condition  of  the  farmer. 

1  fear  tliat  no  one  can  travel  from  the  l^icitlc  to  the  Atlantic  coast,  as  I  dU 
last  summer,  and  give  attention  to  the  agricnltural  conditions  as  he  finda  then 
without  arriving  at  the  ronrlusion  that  while  the  researches  of  the  staricms  .ir  ! 
the  teachings  of  the  colleges  have  modified  the  itractices  of  individuals  and  eva 
of  restricted  communlttea,  tiiey  have  not  greatly  changed  those  of  the  farming 


If  the  prices  for  the  necessities  of  life,  iu  the  face  of  a  rapidly  increasing 
|K)pulatlon,  are  to  remain  such  that  the  American  standard  of  livingr  can  be 

maintained,  it  is  absolutely  essential  that  a  system  or  systems  of  farmiiii:  be 
generally  adopted  which  will  not  only  yield  a  profit  to  the  farmer  but  which 
will  also  maintain  or  Increase  the  fertility  of  the  not!.  Tluit  this  can  be  done 
is  shown  hy  the  constantly  Increasing  yields  of  Kuro|H>an  fai-ms;  that  It  i>  n  a 
done  here  is  equally  well  showu  by  the  constantly  diminishing  average  yiekl 
of  onr  own  acrea. 

Nevertheless,  it  can  not  be  expecteil  that  better  methods  will  prevail  until  it 
can  he  demon strate«l  that  they  are  profitable  to  the  Individual  who  adopts  them. 
The  farmer  can  scarcely  afford  to  be  a  philanthropist.  Therefore,  any  reason- 
able expenditures  hy  the  State  or  National  Government  which  will  tend  to 
hasten  the  adoption  of  such  methods  should  be  considered  aa  a  wise,  even  a 
necessary.  Investment. 

The  agricultural  experiment  statlona  and  the  Department  of  Agricnltare  have 
aeenmulated  a  vast  store  of  fii<  rs  rofrjirdlnj:  ajrrlrnltural  science  and  prncTl''**. 
'i'hrough  the  medium  of  bulletins,  the  agricultural  iiress,  farmers'  institutes 
Winter  sbort  courses,  demonstmtlon  tralD8»  movable  schools  of  agricultotev 


masses. 
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correspondence  cotirsos,  rnofierntive  demonst rations,  experimenters*  leagues, 
etc..  effort  is  being  made  to  bring  tbese  facts  to  tbe  knowledge  of  tbe  fiirmer. 
And  of  course  much  hss  been  done  toward  laylnir  the  foundation  for  a  bilker 

standard  of  fnrniiiiu'  It  si  <miis,  however,  to  he  munir>stlono(i  that  what  is  nwvled 
most  at  tbe  pre^ul  time  in  to  devise  stili  better  meibods  of  bringing  tbe 
knowledge  wbteli  bas  already  been  obtained  to  tbe  attention  of  the  farmer, 
and  in  hrlnKinK  about  on  his  part  desiniMi  m<Mlin<  at!ons  In  his  farm  itrnctice. 
I  I>elievc  every  agricultural  collate  sbould  maintain  a  well-organized  exteu^iou 
department  wblcb  ahould  aid  the  ftirmer  and  the  farmer's  wife  by  any  or  all 
uf  flic  above  methods,  as  i i  (  unistances  may  porniU.  But  I  also  ludiovo  that 
we  sbould  recognize  tlie  fact  tliat  tbeae  meibods  all  uulte  iu  having  three  serious 
faults:  (1)  The  teaching  is  8i>oradfc  and  tbe  series  of  fticts  which  are  presented 
aro  nioro  or  h'ss  isolatt-d  ;  (2)  they  reach,  prhu-ipally,  the  readiiif.'.  tliinkniR 
farmora — the  class  that  least  neetls  aid:  and  (3)  tbey  do  not  demoiiHtnite  the 
practicability  of  the  methods  taught.  What  is  further  needetl,  it  seems  to  me, 
is  some  mcthcxl  of  bringing  together  the  facts  of  agricultunil  science,  welding 
them  together  into  a  rational  system  or  systems  of  farm  practice  and  actually 
demonstrating  their  practi<ability  and  adaptability  to  local  conditions.  All  of 
this  can  Im»  done,  I  believe,  by  a  system  of  well-conducted  demonstration  farms. 

If  snch  farms  are  to  fiilflll  their  mission  tlu\v  must  be  purely  demonstrnrlon 
farms  and  not  for  exi>erlmeatation,  and  they  must  be  more  than  self-suppt)rting. 
They  should  even  be  more  profitable  than  the  systems  or  lack  of  syst^n  gen- 
erally In  vogue  in  their  respective  localities,  while  at  the  same  time  the  question 
of  i)rolit  nmst  he  sectmdary  to  that  of  increasing  the  fertility  of  tbe  soil.  If 
the  system  adopted  on  any  such  farm  Is  not  profitable,  tbe  demonstration  is 
valuoless  to  the  farmers:  if  it  fails  to  fncrense  the  soH  fertility,  it  if  valueless 
to  the  state.  Doing  both,  it  becomes  of  great  value  boiii  to  the  farmer  and  to 
the  States 

Ofticess  or  ths  Section. 

E.  A.  Bryan,  on  behalf  of  the  committee  on  nominations,  presented  a  rciK>rt 
recomuiehdlng  the  election  of  tbe  following  oflScers:  President,  S.  ATery,  of 
Nebraska;  secretary,  W.  D.  Glbbs,  of  New  Hampshire;  members  of  tbe 
ex«K>utlve  committ(>e,  W.  o.  Thompson,  of  Ohio,  J.  L.  Snyder,  of  Michigan,  and 

W.  K.  Stotie,  of  Indinnn. 

On  uiotion,  duly  t)uiletl.  the  seerelarj'  was  Instructed  to  cast  tbe  bailot  of 
the  section  for  the  candidates  named,  which  was  done,  and  the  respective 
candidates  were  declared  elected. 

WOBK  OF  THK  COUNTBY  J^IFK  COMMISSION. 

.T.  A.  Maclean,  of  Idaho,  offeretl  a  resolution  on  this  subject,  which  was  re- 
ferred  to  tbe  general  session  nf  the  association  with  apptOTal  of  the  section, 
and  adopted,  as  already  ^isen  on  page  44. 

The  section  thereupon  adjourned  sine  die. 
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SECTION  ON  EXPERIMENT  STATION  WORK. 


Aftkrnuun  Session,  WmNKbUAY,  August  18,  1909. 

The  meeting  was  called  to  order  at  2  p.  m.  by  P.  H.  RolfS»  of  EWida, 
chairman. 

Relation  op  tbb  Dtazxmn  to  the  Mbmbebs  op  tbb  Station  Staft. 

E.  Diivfuport,  of  IHiuois,  read  the  fnnowinj:  jiajn'r: 

The  iviatious  that  shall  exist  between  the  director  and  the  members  of  the 
KtaflT  ivlll  depend  upon  the  parttcnlar  theory  of  administration  adopted  for  sta- 
tion piiriKlHOS. 

Xow.  there  are  three  vvell-Uffiaed  auid  distinctly  dlfT(M*«'iit  iiu»th»Hls  of  orjraniz- 
init  Ji  boily  of  men  to  do  an  effective  piece  of  work.  The  one  that  Is  likely  to  be 
onipIoyiHl  will  depend  ui>on  the  nntiire  of  ilir  work  to  be  utidertakei),  tho  vmn- 
bers  and  cliaracter  of  the  Dieii  involved,  and  the  teni|>erauieut  of  iudividiiais — 
IndeHl,  every  cane  of  organbuitlon  Involves  the  whole  pbfloaophy  of  adminiatia* 
tion.  It  will  facilitate  discussion  If  each  of  these  three  thewles  of  organlsatliiD 
be  briefly  outliued. 

(1)  In  the  first  the  director  Is  conceived  not  only  as  the  highest  ollloer,  bat 
as  tl)(>  source  of  all  authority  for  the  station  worker*  subject  only  to  the  govern- 
ing board. 

This  Is  the  form  of  organisation  best  adapted  for  military  ptirpoaes,  whm 

all  rcsiiKs  nri'  nins's  effects  and  where  lndi\  U1n;il  Uiitlatlve  Is  not  tip  cssary  or. 
indeed,  altogether  desirable.  Applied  to  business  or  to  education  it  aissures 
what  iR  known  as  a  ''strong  adroinietratfon."  Such  an  admlnfatration  con- 
ui.'inds  jicnct^  nnd  pronjpl  service,  at  U*n»t  whllo  tho  nnthnrlty  Insts,  but  In  toy 
Judgment  it  is  not  the  form  oi  organizatioa  that  is  productive  of  best  results  la 
the  field  of  either  Instruction  or  of  reeearcb.  Tts  fRtal  defect  lies  in  Ita  aMromp- 
tlon  that  all  authority  is  doloiratrd  fn>iii  the  adniinistratlve  head,  a  def<>«  t  t!«t 
not  only  frees  the  individual  from  resi>onsibility.  but,  what  is  worse,  kills  that 
personal  initiative  which  is  the  heart  and  soul  of  all  good  work,  either  Inatnuv 
tlonal  or  invostipitlonal. 

In  n  modilied  form,  with  its  comers  rubbed  off,  it  does  well  an  a  form  «if 
dopnrtnieut  organization  where  most  of  the  employees  are  of  the  grade  of 
nssistnnt.  In  the  same  denatured  form  it  may  do,  too,  for  a  small  station  in 
which  the  director  l«  the  chief  Investljjator  and  all  others  are  virtually  lii> 
nsststnntK,  thouph  this  undertaking  Is  likely  to  involve  dangerous  confusion  as 
between  administration  and  research,  a  condition  likely  to  make  trouble  as  the 
station  grows  nml  be^rinH  to  break  up  into  subunlts. 

Another  dcfe<*t  In  this  system  Is  that  the  activities  of  the  organization  are 
limitefl  to  the  capac-lty  of  a  single  Individual,  and  still  another  Is  that  the  beat 
scientists  object  to  subordinaf  iii;:  their  work  to  the  exigencies  of  administration. 
They  feel  that  the  administration  of  a  research  body  is  not  subject  to  the 
onerous  limitations  of  the  military,  in  which  all  work  is  team  work,  and  In 
whfrh  rojiult**  tlf'fM'nfl  nprni  Instant  and  coordinafiHl  action  in  the  porsalt  of  a 
deliiiite  plan  involving  previously  arran^etl  details. 

(2)  A  second  system  of  organization  Is  the  exact  opposite  of  the  former.  It 
is  diatln(  tly  (It'tnocnif ic  in  that  It  regards  the  body  ns  compos*'*!  of  p«H»rs,  nod 
the  director  a.s  nuihing  more  nor  less  thau  a  presiding  oflicer,  but  with  no  au- 
thority whatever  over  the  deliberations  of  the  staff  or  even  their  enforcemeDt 
This  is  the  form  of  org  niiza tion  recommended  In  some  quarters  for  the 
American  university,  a  form  of  administration  best  adapted,  I  think,  to  a 
fRuiily  of  kittois  or  a  nest  of  bnll  pups. 

Such  1  piopositlon  vlrtirnlly  projxises  to  do  away  with  ndmlnlstratioii  ri??i>- 
getlicr.    i  IS  defect  is  tiiat  there  is  no  way  of  regulating  affairs,  of  coordUiating 
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work,  of  cxpiMllf  Inj?  business,  or  of  knowing  who  Is  faithfully  attending  to  busl- 
uess  aud  who  is  not.  This  defect  unttls  It  for  all  kinds  uf  public  service,  because 
the  only  way  In  wblcb  a  body  of  men  can  be  beld  accountable  for  remits  te 
by  a  system  In  which  one  Is  responsible  for  ninny,  a  responsibility  thnt  lays 
Upon  biiu  the  duty  to  report,  aud  which  iu  turn  must  give  him  the  right  to 
require  an  oflletal  accounting.  Tbat  aacb  a  ayateai  <tf  cwganisation  and  admin- 
istration shonUl  be  seriously  pro|K)scd  for  American  nnlveraltiea  la  abnoat 
beyond  belief*  except  tbat  all  tbings  are  possible. 

(3)  The  tbtrd  form  of  organisation  alms  to  secure  tbe  business  facility  of 
the  first.  ;in<l.  upon  occasion,  Its  ndniinlstratlve  strength  ns  w«'l! :  tmr  it  also 
aims  to  preserve  the  comfort  and  sei'ure  tbe  personal  initiative  of  the  staff 
worker  by  refralntng  from  parading  the  administrative  trumpet  and  banners. 
It  aims  to  s<'<'iin'  in  advance,  1)y  frt'ciin-nt  and  free  dlscnssltm  :iiid  l»y  ciiiifiTt'ncc, 
the  best  Judgment  of  which  the  staff  is  capable,  and  then  to  see  to  it  that  itlans 
are  carried  out,  sflsumintr  that  every  Individual  la  loyal,  and  understanding 
ttiat  the  befit  scientific  servU  e.  lilce  the  highest  loyalty,  can  never  lie  eoninmnded. 

It  is  a  cardinal  principle  in  this  methtnl  of  organization  that  administration 
exists  for  tbe  sake  of  and  to  facilitate  work,  and  tbat  work  is  never  to  be  the 
servant  of  iidniinisiraf  ion  ;  tliat  the  two  are  to  be  kept  distinct ;  that  the  worker 
derives  his  authority  not  indirectly  by  delepititm  from  his  administrative  suixj- 
rior,  but  directly  and  arising  from  and  out  of  the  nature  of  the  service  he  under- 
takes to  render.  With  this  form  of  orgnnlMition.  administration  never  exerts 
Its  siifH  rlority  except  In  otnergency,  when  It  does  not  hesitate  to  ix'rform  any 
act  neeosijiiry  to  the  preservation  of  integrity  or  llie  currtlutlon  of  work.  In  its 
dny-by-day  o|K>ratlMia  there  Is  little  evidence  of  organi^.ati()n,  and  none  of 
authority,  and  it  may  easily  be  fjiia  ii  hy  ilie  casual  observer  for  entire  absence 
of  systeiu;  indeed,  it  is  more  la  inaking  plans  tlian  in  their  execution  that  the 
orfcaniuition  Is  used,  tbe  theory  being  that  ex(H>ution  is  an  individual  matter, 
while  plantdn^'  is  or  onjrht  to  he  tiie  rosidl  <  f  the  most  ciirefully  organize<i 
consideration.  It  is  only  oct^-asionally  and  utN»n  emergency  tbat  such  an  organi- 
sation is  c^bliged  to  exert  autborlty  to  secure  results  or  to  employ  Its  power  to 

exact  servlre. 

This  iK  the  form  of  organization  In  whieb  tbe  writer  Ijelieves  and  wblcb  be 
tries  to  maintain.  I  am  ix»rfectly  aware  that  it  may  appear  to  tbe  onlooker  as 
a  free-for-all  nice  without  nineh  organlKittion.  All  imrtles.  however,  are  ailvis<^<l 
not  to  fool  with  that  kind  of  a  machine,  even  iu  its  most  innocent  moments, 
for  if  properly  put  together  and  rt^iaonably  w^l  adjusted  and  oiled  It  la  ready 
to  po  off  at  aIl^•  time,  and  it  is  the  more  dnnirevorm  because  every  member  Of 
the  organization  liuows  the  combination  and  how  to  work  it. 

Of  course  I  am  writing  out  of  my  own  experience.  It  ta  tbe  best  I  can  do. 
We  try  to  sei>araf"  tlie  office  and  the  man.  This  gives  rise  to  two  Important 
distinctions.  The  lirst  is  that  the  same  man  may  hold  two  or  more  offices,  a 
ibct  tbat  sometimes  makes  A  superior  to  B  and  at  others  reverses  tbe  conditions, 
or  <'ven  coni|)els  a  man  niion  occasion  to  act  as  Ids  own  snhordinafe.  'Vhr  other 
fact  is  that  the  same  office  may  be  held  aud  its  duties  discharged  by  mure  than 
one  man.  For  example.  In  my  absence  another  takes  tbe  office  and  performs 
tbe  functions  of  dire<"fof,  in  Ids  ahseru  e  another,  and  so  on  Indennltely  In  regu- 
lar order.  1  never  leave  my  office  in  the  hands  of  a  clerk,  for  1  would  not  per- 
mit tbe  head  of  a  department  or  any  other  member  of  a  ataff  to  take  rulings  or 
decisions  from  other  than  an  administrative  ofli(er.  Kvery  day  certain  matters 
must  be  decided  aud  put  at  rest  once  for  all.  it  really  matters  little  who 
decides  them,  and  often  but  little  as  to  how  they  are  decided.  The  Important 
points  are  that  they  l»e  d(M  id«Hl  by  some  one  who  is  a  peer  of  any  other  one  on 
the  ground.  The  other  important  consideration  is  that  once  decided  the  matter 
must  be  ended,  and  I  would  no  more  review  or  reverse  the  decision  of  a  tempo- 
rary occuiKint  of  the  office  tlian  I  wonid  offer  him  personal  Insnll.  and  wiietlier 
T  would  have  made  the  same  decision  or  not  I  should  accept  his  ruling  while  in 
my  office  as  final.  This  much  of  the  military  metliml  I  most  heartily  Indorse 
and  believe  in. 

In  the  practical  oix»ration  of  fids  plan  nearly  everybody  in  tbe  station  has 
had  experience  in  dis(*harglng  the  duties  of  his  superior,  for  the  same  method 
Is  extendi^I  into  the  de|wrtn>ents.  and  every  Interest  Is  always  at  home  and 
ready  for  Imsiness.  At  one  time  h>st  year  twelve  of  the  principal  officers  of  our 
stuiion  were  away  at  one  time,  but  alTalrs  procc^wl  precisely  as  if  every  man 
were  filling  the  office  to  which  he  was  elected. 

The  best  proof  of  n  system  is  Its  working,  and  T  am  s.r]ad  to  say  that  during 
the  dozen  years  of  the  oiieratiou  of  this  iiolicy  there  has  been  no  single  case  of 
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reversal  of  the  acts  of  another,  and  only  cue  ease  of  neglect  to  scrupulonply 
respect  and  observe  the  rnilnps  and  acts  of  the  temjiorary  head — iu  Ibis  case, 
not  the  director,  but  the  head  of  a  detiartnient.  That  member  of  tlie  irtoff  s^t 
Ills  Ipsson  at  once  and  will,  I  think,  never  need  It  repoated. 

I  can  now  very  quickly  pive  my  conception  of  the  relation  between  the  director 
and  tl)o  iiienibers  of  the  staff.  First  of  all,  the  director  Is  an  (ifficer,  not  an 
Individiinl.  As  a  i">!ic«Miian  is  an  ofticcr  only  wlion  he  wears  liis  star.  mikI  fi?«  n 
member  of  the  board  ui  truster's  is  an  otlU vr  uf  the  station  only  when  the  Itoard 
ia  alttlDK  in  a  body,  so  the  director  is  director  only  when  acting  in  that  par- 
ticular ofIi(  ial  cnpaclty.  At  other  times  he  is  the  station  worker  like  oth#r 
memb«'rs  of  tlie  staflT,  and  the  less  he  jmrades  his  nnif<»rni  the  better,  iisi  he 
appear  to  proHt  by  administratlTe  advantage. 

Ail  our  diIIicnlli«*N  :iris<'  by  r«»ns<vn  of  o«»nfnsinn  as  to  riglits  and  dutb  s.  nn.! 
most  of  ua  are  too  pron»»  to  forget  that  we  an  individuals  serve  In  a  varii'iy  ot 
capacltlea.  Wo  aro  too  conscious  of  the  most  influential  office  in  our  i>oPse9> 
sion  and  carry  'Mirv<>ives  alwaya  as  if  in  the  diacltarge  of  the  functiona  of  that 
particular  highest  office. 

In  Its  strictest  sense  tbe  director  as  an  ofBcer  has  the  right  to  expect  the 
fullest  devotion  and  tbo  froost  servlrp  to  tbr  station  from  every  member  of  the 
staff,  and  If  not  chei»rfuiiy  accorded  his  obligations  of  higher  authority  give 
him  tbe  right  and  make  it  his  duty  to  exact  it  and  to  take  any  measures 
nefossary  to  secure  results. 

As  an  individual  be  is.  or  ought  to  be,  all  things  considered,  a  i^r  of  his 
fellows,  nothing  more,  and  hopefully  nothing  less.  If  he  is  a  good  director  he 
will  have  associates  that  arc  his  sniH  iior  in  the  lines  for  which  tbcy  woro  onj- 
ployed,  and  his  duty  is  to  make  it  iHJssible  for  them  to  riMider  tlicir  servic-e  in 
comfort  and  without  pestiferous  Interference  from  anylxnly,  Just  as  he  has 
the  riglit  t<^  cxpr  I  tlmf  all  Ih*'  power  and  i>ersonal  iidlnence  of  every  nieniber 
of  the  staff  will  always,  and  at  all  times,  be  exerted  to  the  preservation  of  the 
integrity  of  the  station  and  the  protection  of  the  work  and  the  rights  of  erery 
member  of  its  staff. 

I  have  tried  to  draw  two  fuudamcutal  distinctions,  one  between  the  office  aud 
the  man  tliet  holds  it^  tbe  other  between  admlntstnition  and  work.  Tbe  station 
exists  for  the  work  it  can  accomplish  and  for  no  other  reason:  Iience.  under  all 
ordinary  conditions,  administration  is  subordinate  and  not  suiierior  to  woric, 
and  it  Is  only  when  the  integrity  of  the  organlwitlon  Is  at  stake  or  when  sewie 
•  one  proves  nntrue  to  his  iKist  that  administration  l»eeonies  sui>eri<M-  this  is 
upon  the  principle  that  to  preserve  existence  Is  the  tlrst  law  of  all  things.  All 
K'xhI  work  is  the  result  of  intense  Individual  effort,  and  it  should  therefore  be 
the  first  purpose  of  the  director.  like  all  other  adminlstrntive  otiicers.  to  brln? 
tbe  Individual  and  work  into  tlie  closest  possible  relations.  When  we  lio  this, 
and  when  we  remember  the  distinction  between  tbe  olUce  and  the  man,  then  Is 
the  ground  preparetl  for  the  closest  and  tlie  sweetest  of  human  relatl«)ns  betwe*»u 
I  lie  dii-e(  tor  and  the  members  of  his  staff,  relations  that  soon  permeate  the  boilv 
and  ultimately  come  to  characterize  the  body  as  a  whole  and  that  go  far  to 
temi>er  adversity  and  disappointment  and  to  blunt  tbe  sting  of  occasional  admin- 
Istnitive  exigency.  That  these  relations  may  be  close  ami  sympathetic.  I  d«» 
not  believe  that  the  worker  should  be  freed  from  all  administrative  resiwnsi- 
bility.  He  is  the  better  If  he  wears  the  harness  a  little  and  learns  to  take  the 
rnlihin;:.  X«'ifh«  r  do  I  l>e)leve  tliat  the  dlM-ctor's  time  shonUi  all  be  c  oneerned 
with  t'xtvutive  work.  lie  is  tbe  better  administrator  and  the  more  sympathetic 
adviser  if  he  hiniself  also  from  day  to  day  functions  S4)mewhat  as  a  statU»n 
w(trlcer.  When  he  does  this  let  him  lay  off  the  harness  for  the  moment  tliat  i!ie 
galls  may  dry  off  and  heal  over.  This  is  my  best  counsel  to  the  young  dirixioi, 
except  that  the  administrative  harness  should  always  be  lightly  worn,  for  it  is 
only  occasionally  that  the  director  needs  to  rise  in  his  stirrups  and  flay  his 
enemies,  jind  wiien  this  time  comes  tlie  best  of  all  help  is  the  loyal  support  uf 
hla  Staff  wlio  believe  in  him  as  a  human  lieiug  because  his  treatment  has  been 
broad  and  sympathetic,  not  that  of  a  powerful  adminiatFative  officer  exacthig 
the  utmost  of  lils  advantage. 

This  |>a|>er  would  be  incomplete  without  reference  to  a  <  ommon  and  very 
special  kind  of  relatlonsliip  li<»tween  the  diriH  for  niul  nieniliers  of  the  staff.  I 
refer  to  the  young,  inexperienced,  and  growing  man  who  has  proiuit^  of  a  nhiu- 
ing  future— the  coming  nam  who  has  not  yet  arrived — to  distinguish  him  front 
the  larger  niass  that  will  ne»ver  rise  abov<»  mediocrit.v;  lo  distinguish  him  a;iil 
help  him  to  titneloij — tiiis  in  the  highest  of  all  the  many  luuetious  of  a  director. 
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A.  D.  Selby,  of  Ohio,  presented  the  foltowtDg  paper  on  tbe  same  mbjeet: 

The  writer  has  been  iuterested  to  study  the  matter  as  presented  by  Dtrector 
DavoniK)rt  and  r  ordlally  supports  the  views  held  as  to  the  proper  method  of 

statitiQ  orgauizatiua. 

It  Is  not  questioned  that  pMstble  administrative  streniE^  Is  a  necessary  and 

vital  consldenitlon  In  IIh-  t  rudlin^'  of  so  Ki'f«t  a  business  entcriirise  as  is  found 
actually  existing  iu  the  eAi»eriuieut  Ktatiou  witli  wliicU  1  am  most  familiar.  Any 
other  point  of  view  would  almost  surely  prove  basardous  and  likely  fall  short  of 
satisfactory  ncliW-x fiiuMit  in  iu\ est i;.'atl»>u  bi^-mis*'  <ff  tlie  very  i:n'i\t  dnn^'iT  that 
loose  metliods  uf  aduiiuistratiou  would  iu  turn  react  to  produce  lax  methods  of 
Investigation.  The  experiment  station  to  serve  Its  real  purpose  and  to  provide 
for  contliuuHl  agricultural  iiru^ress  may  not  fostci-  laxify  of  metbodH  in  gtudy  nor 
iudetinitenoMs  of  aim  iu  Its  reseji rchcs.  It  may  further  be  assumed  that  we  are 
all  essentially  agreed  U|Km  the  ultimate  ainiH  of  the  exiteriment  station  work  In 
cue's  cbarjje  and  the  vjirlous  administrative  necessities  imposetl.  Fiven  with  this 
aKri*ement  It  may  or  may  not  follow  that  station  worlc  is  not  to  be  umde  and  not 
infrequently  will  be  unule  the  servant  of  administration.  While  granting  the 
correctness  of  this  cardinal  principle  that  w<irk  should  never  be  made  such  a 
iM?rvajit,  and  that  danger  exists  un»ler  su<'h  foTulition.  tho  condUloii  ahiKist  cor- 
taiuly  arises  from  the  s<iurtt»  of  supjKirt  of  the  average  experiment  Htatiou,  and 
from  the  extremely  diverse  ( liararter  of  the  work  conducted  by  different  mem- 
bers of  th«»  station  stall  as  well  as  from  the  eijually  varied  exactions  Imix>»ed  by 
the  prejm ration  of  the  investigator  himself.  This  statement  is  ntit  with  any 
thought  of  its  Iteing  an  original  or  e\*en  a  late-day  observation.  The  writer  Ima 
luM'n  cn'^'a;:*'*!  ft>r  Iift»M»ti  ywirs.  coiiswutlvcly.  In  essentially  n  sinRle  line  of 
service  at  tiie  Ohio  station,  and  all  of  this  service  has  been  under  the  same  iiersou 
as  director  of  tbe  station^  While  this  continuity  of  service  with  respect  both  to 
director  and  stalT  motii!)cr  niny  not  nialvo  for  breadtli  of  personal  exii»»rlonce  with 
different  iudividuals»  it  otters  an  excellent  oi>iiortunity  to  ri^ilize  more  completely 
the  discoveries  demanded  of  the  station  Investigators  and  the  probable  means  of 
tlictr  attainment.  {<uch  cctiitiimity  ofl'ers  fairly  n<*coistahl(»  «>vl(]r m  ;is  to  the 
mutually  suiisfactory  nature  of  the  relations  existing  between  tiie  director  of 
the  station  and  the  particular  staff  member.  I  wish  to  l>eaT  further  my  personal 
testimony  to  the  same  luutiially  sailsfat  f ory  r«'lations.  It  is  well  to  add.  more- 
over, at  thin  tluie,  that  as  station  botanist  very  largely  engaged  iu  plant  disease 
investigations,  the  writer  has  not  been  pursuing  a  line  of  resear<d>  that  hi  Its 
Hubject-niattt-r  <ir  its  nattin',  per  se,  naiy  Ix'  suilii  icni ly  familiar  op  wltTiin  tlio 
dally  range  of  practical  ex^ierieace  to  such  an  extent  as  to  apiieal  very  i>owerfully 
to  the  average  farmer.  I  take  It,  further,  that  in  this  wspect  the  mysteries  of 
I>lant  life  and  of  tlic  activities  of  plant  protoplasm  titul  ratlu  r  to  a  natural 
repression  of  Interest  in  plant  imthology  as  compared  with  the  expression  given 
to  interest  in  the  problems  of  the  ai»pnrently  inanimate  soil,  which  all  have 
learned  in  rural  practice  "  to  turn  witli  tlu'lr  plowshare  and  tread  upon." 

Not  alone  from  our  individual  conc«»ptions  of  the  proi)er  theory  or  method 
of  station  administration  and  the  mutual  individualities  of  the  director  and 
staff  memt)er  will  be  derived  tlie  final  deterndning  factors  In  this  matter. 
Wiiether  or  not  we  n\ny  n^alize  It  in  iooliin^r  at  those  relations,  the  line  of 
investigation  will  in  It.sclf  have  much  to  «lo  in  sliai>in^'  tlie  tiual  status  of  tliese 
relations. 

The  snj»i>ort  f»f  most  exi)erinici)t  stations  is  d<'ri\«'d  from  at  least  two  dis- 
tinct sources,  namely,  appropriations  from  the  National  Government  and  ai>- 
proprlattons  from  the  State.  With  some  stations  fees  from  inspection  or  con- 
trol work  are  to  be  cfMisiilercd.  Tlic  vrnnve  of  support  is  a  factor  of  great 
weight  in  determining  nuiny  <»f  tlie  reiatiotis  of  die  investigator. 

No  start'  member  of  long  experience  has  always  had  from  year  to  year  the 
pnme  sat isfa'*tory  exixTlence  In  dei)artmentnl  nnpport.  The  causes  need  not 
be  recountwl  but  tl»e  facts  are  as  they  have  been  with  each  of  us.  The  facts 
as  to  relative  funds  may  vary  considerably  as  between  stations  connected  with 
agricultural  colleges  and  ttiosp  indcfw»ndent  of  snch  rnnnectfon.  as  we  are  In 
Ohio.  The  discussion  has  to  do  more  directly  with  our  own  conditions.  The 
separation  or  essential  separation  of  administration  and  Investigation,  as  stated 
by  Director  Davenport,  dcniaTids  as  a  corollary  that  the  iidinlnistration  of 
the  station  shall  at  all  times  i>e  able  to  place  at  the  di8iK>sai  of  each  statf 
member  an  amount  of  funds  which  shall  leave  him  relatively  free  to  pursue 
his  investitratlons.  in  case  the  sfafii.n  is  not  able  to  provide  this  requisite 
sum.  will  the  administration  expect  the  staff  member  to  subordinate  his  iuves- 

[Bull.  2281 


Digitized  by  Google 


104 


tigations.  for  which  he  niny  Lave  boon  somn  yoars  In  proparlnp  hy  prellnilnanr 
work  of  various  kinds,  to  the  ixijXLiieit.s  ul  statiuu  supiturt*  or  is*  he  to  simuuI 
time  and  enerf^  in  securing  for  himself  by  quasi  odminiatratfv^  dntlea  tbe 
fund  «5<>  nf»c(><5sn ry  for  his  real  work?  I  can  see  no  escape  fron?  otw  or  the 
other  of  these  alternatives.  While  cases  of  the  kind  stated  may  be  callt^l 
qteclal  or  nnnftital  ones,  the  type  of  case  la  very  comoMm.  It  is  even  more 
thnn  protiaM'-  Hint  foTidltlnns  of  this  type  are  the  moft  nfstiaJ  tKHsf-j  for 
strained  relatiuiis  between  the  dirtH.>tor  of  the  station  and  the  members  of  his 
staff.  From  the  very  nature  of  the  pursuits  of  the  station  fnreatlgator.  the 
limits  of  adaptation  for  this  work  to  state-wide  variations  in  Income  <ir 
interest  are  relatively  narrow — men  so  enipiged  get  ready  but  once  for  a  giveo 
line  of  work.  A  hiatus  results  ff  the  work  then  falls.  Herein  may  arise  the 
Issnes  wliiih  rt'siilt  in  much  loss  of  ctTort  tliroii^'li  chaniros  of  nnai  from  one 
station  to  another.  While  the  castas  are  individual  the  basal  scientitic  iuvesMi* 
gntlons  are  vital  to  apTleiiltura!  proirress. 

T  Itelieve  that  few  hkmi  of  <'\|iei'iri)fi'  in  t-ifher  station  admfiiistration  or  In- 
vestiKUtion  will  deny  the  very  obvious  risk  Involved  iu  Uie  iuterrelatlons  be- 
tween the  views  held  by  the  aifrleiiltural  public  as  to  what  is  needed  at  any 
given  time  niul  the  pfissf1>Ie  sniii>orf  oittainahle  liy  the  director  for  the  statit>n"'« 
work.  That  it  is  easier  to  yield  to  pressure  from  without  than  to  organise 
and  direct  it  is  also  possible.  From  the  character  of  station  organization  the 
vital  iliin;:  to  the  staff  member  is  timeliness  and  amtlntilty  of  deiwrtmental 
8Upi>ort.    Out  of  Its  failure  from  any  causo  may  easily  grow  strained  relations. 

Further,  it  is  niore  than  possible  that  the  fidelity  of  the  station  director  and 
his  staff  meujbers  to  the  high  ideals  of  the  station's  mission  in  dlrwtins  agricul- 
tural deveh)pmeiit  rather  than  in  simply  moving  %vith  It,  may  decide,  in  the 
course  of  time,  whether  these  institutions  are  to  exist  as  virile  centers  of 
investigation  or  tall  nnich  below  that  Meal.  Any  effort  at  the  derek»|XDMtit 
of  the  results  of  the  drifting  policies  seems  scnrcely  in  place.  I  prestime  ft  i« 
even  probable  tliat  like  temperaments  segregate  at  a  given  Institution.  T!te 
feature  is  mentioned  to  brIniE  out  as  clearly  and  as  concisely  as  may  !»♦'.  some 
niatr<>rs  ttie  staff  member  must  receive  at  the  bands  of  his  director  or  fail  io 
liis  own  lines. 

'rht>  f\nt  Is  adequate  financial  and  moral  support 

Auotlier  consists  of  an  aj^pnTlation  and  sustained  Interest  ix\  the  work  the 
ofiicer  is  planning  or  pursuing:  while  yet  others  procee«l  from  the  more  indi- 
vidual Circumstances  which  may  exist. 

The  reactionary  inflnenee  of  any  fafhire  of  tlie  director  to  Kup|Kvrt  and  sliow 
reasonable  interest  Iti  the  work  of  tlie  staff  uimiber  will  soon  be  apparent  in 
most  departments  <»f  any  station.  The  director's  interest  if  sliown  in  ci  riain 
directions  will  Inevitably  rosnit  in  corresponding;  development  in  such  lines. 
81nce  so  much  will  pnM'ee<l  from  tlie  nuiital  attitude  of  the  dlrtn-tor.  his  training 
will  profoundly  Influence  his  relations  to  the  meml)ers  of  his  staff. 

There  ma.v  l>e  gre.-iter  disadvantage  than  a<lvantaj:e  in  having;  an  invt'stiirator 
within  a  resirU-tt^i  tieUl  to  .serve  also  as  director;  as  a  corollary,  so  to  siienl^ 
the  director  must  be  hx^ed  to  for  certahn  standards  of  station  senrtea  He 
must  have  some  Just  coiu-epfinn  of  the  nature  and  of  the  diffienlties  surrounding 
each  of  the  many  rnn-.s  of  station  work  or  some  of  this  work  will  surely  lauguistL 

Without  em{thasi/.ing  unduly  these  Interrelations  of  director  and  staff  nMin> 
ber,  which  I  li.ive  l)eon  at  sonie  i)a!ns  to  present.  I  wish  to  consider  some  of 
th^e  thing's  wliieh  have  to  do  witli  tli«'  standards  of  research.  We  do  not  netvl 
to  parade  the  exeellencies  of  sclentUh-  n-smrch  to  reallxe  these  ideals  of  effec- 
tIvone*is.  The  exa<  tioiis  nf  lnv<'sf i^'ritions  in  sciciu-o  are  fairly  w»'l)  a]ii>rorintf>d 
Few  lines  of  station  w<»rk  consist  of  pnrely  sdentitlc  lnvestigj»ti<»n».  J'lxiieri- 
ment  st.ition  work  Is  typically  the  study  of  practice  in  applying  tKlenee  to  agrl- 
eultnr;il  iiro<lniii..n.  im-lMilin-'  Jinim.il  husbandry.  .\i>i*Iied  science  nue-f  possess 
that  dual  nature  which  it  at  all  times  shows.  It  consists  of  its  rigonniisly 
proved  facts  and  the  more  or  less  tentative  results  of  their  application  to  llvlnr 
organisms. 

Accordingly  as  a  man's  training  has  been  of  the  exact  ty|>e  or  has  bo&n  sut>- 
plled  by  data  of  more  practical  character,  bla  standards  and  his  Ideftla  will  be 

mo!de<l.  Have  not  .VmerlenTi  e.\i)erjniont  stations  suffered  from  Inadequate 
IdeaisV  If  we  answer  "  no  "  to  this  question  we  are  the»  forced  to  ask.  Hm 
pressure  from  the  airrlcultural  world  been  the  source  of  direction? 

Any  analysis  will  lead  to  tlit<  re<'oirnitif>n  of  many  determining  fori''es.  Yet 
the  writer  believes  that  the  chief  tuies  are  covered  by  the  statement  previoiisiy 
made  of  the  relations  existing  between  the  sources  of  station  flmds  and  tiw 
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demands  for  certain  wnrk.  There  Is  wmio  nnnlofry  hptwoon  the  experiment 
■tatlon  situation  and  the  tlow  ol  water  in  an  open  ctiuuuei.  '*Tlie  stream 
can  not  rise  higher  than  Its  aanrce  **  we  have  long  been  advised.  Has  ttie  station 

been  aiilc  to  rise  hiirlior  thnii  its  soiiri-e  of  motive  power?  There  is  at  least 
Inadequate  evidence  tliat  it  lias  done  so. 
I  may  lllnstrate  even  better  the  effects  of  these  KTonps  of  tnflaences  by  fotlow- 

in;.'  tlu'  course  of       »'lo|»nii'iit  tukeu  by  I'lant  iiallioloiL'y  In  America. 

In  tlie  beginuiui;,  we  iiud  available  the  laboratory  literature  of  our  dillKeut 
Oermnn  friends  in  which  the  fungi  of  plant  diseases  were  phen  satisfactory 
treatment.  In  these  the  niyoolojfiojil  slrlo  of  the  st-ience  lind  lieen  welJ  <1<'\ cloix^d. 
At  the  same  time  the  outdoor  or  host  aspect  of  the  subject  had  been  inade- 
quately investigated.  The  matter  of  thera identic  or  treatment  measures  for 
diseases  had  be«Mi  lnii)prf<K.'tly  wnsldered  except  as  Mlllanlot  hi  France  had 
bn»u»:ht  ont  the  facts  concernhiK  Bordeaux  mixture  and  was  followed  by 

Jensen  in  bis  but  water  treatments  for  praln  smuts. 

The  courw  of  plant  pathology  has  contlnueti  along  Us  pn  vioiis  lines  In 
r'nr»»pe.  Wliilc  there  has  Iteeti  discovery  and  Iruprovenietit  In  methods,  the 
litoraturt>  of  the  subject  from  the  European  standi>oiiit  continues  to  be  purely 
or  almost  purely  myeologlcaL 

In  Amerh  n  we  have  hwn  even  more  diligently  engaged  In  pathological  work 
than  the  Eiiro|ieans  and  we  luive  l)een  content  to  use  the  Enroi>ean  texts  for 
taMtmctlon  since  they  are  all  that  liave  been  available.  Yet  despite  these 
sources  of  instnictlon  the  work  of  plant  patlifiln*^-  wiih  ns  lias  liccn  very 
largely  from  the  standiKtinl  of  the  host  and  croj».  '1  "be  dcveb>itiiUHit  of  ujetbuds 
of  control  and  the  success  of  the  methods  employ»<l  in  the  treatment  and  i»re- 
vention  rif  plant  (lis<'ast»8  In  America  have  £rf»"c  far  licyfind  anythint;  tliaf  !:mv: 
been  produced  elsewhere.  As  was  remarked  last  winter  by  a  well-knt»wu 
Eastern  plant  pathologist.  "America  la  so  far  ahead  of  Europe,  including  the 
flerinnns  who  Tnny  lie  said  to  have  originate  the  sr-tcnrc  of  plant  pathology, 
in  Iho  ai)plication  of  tre.atment  methods  that  the  suhje<t  has  btrome  aluiost  a 
new  Une  of  work.**  In  view  of  these  facts  we  may  properly  ask  whnt  In- 
fluences have  broncht  nbont  tills  result  and  alnn;;  with  tliem  what  Intiuenees 
have  resulted  in  the  rather  indifferent  laboratory  development  of  the  study  of 
iwrnsltes  In  America.  It  seems  to  me  that  the  influences  have  come  from  the 
fn^t  that  onr  institutions,  Includin;:  experiment  stati<»iis,  liave  been  able  to  ob- 
tain support  for  the  work  in  disease  prevention,  and  on  the  other  hand,  it  lias 
been  difficult  to  get  adequate  funds  for  the  narrower  and  more  atrfctty  sclentlfle 
Ftndy  of  the  lalMJratory.  We  see  the  results  of  this  neresslty  by  one  sided  de- 
velopment upon  every  hand  and  we  luive  reached  the  iioiut  where  without  the 
development  of  the  laboratory  side  of  the  subject  progress  will  be  restricted. 
I  Ijelleve  the  same  state  of  facts  n])i)lies  in  a  nnmi»ef  of  lines  of  ex|»eriment  (  i 
tiou  work.  I  am  firmly  convinced  that  the  staff  members  must  in  the  future 
receive*  a  more  liberal  supiKirt  in  this  line  from  the  administrative  officers  of 
the  station  or  the  progress  will  be  very  slow.  Does  the  station  director  feel 
keenly  enough,  as  a  rule,  this  necessity?  Whether  or  uol  he  does  It  Is  very 
plain  to  the  writer  that  the  members  of  the  staff  In  charge  of  such  llties  of 
investigation  have  felt  It  for  several  years  iMist.  While  It  Is  granted  that  the 
Adams  fund  Is  designed  to  attain  this  end  it  Is  insutflclent  In  large  stations.  I 
wish  to  make  appeal  for  the  hearty  support  of  station  directors  along  these 
lines. 

H.  X  Wbeeus,  of  Rhode  Island.  At  the  Bbode  Island  station  several  years 
ago  the  station  council,  consisting  of  the  heads  of  the  departments,  tbf*  first 
assistants,  and  llie  director  of  the  station,  apportioned  the  funds  to  the  differ- 
ent deiMirtmetits.  Tliat  plsui  df>es  not  af>peal  to  me  as  at  nli  satisfactory,  and 
I  i}o  not  tliiuk  it  tends  to  promote  the  best  of  relations  between  the  heads 
of  the  dei>artments  or  between  the  director  and  heads  of  deiMirtmeuts.  So  far 
as  my  experience  goes  the  best  system  qf  administration  (and  In  this  I  expect 
to  he  disputed)  is  to  give  the  director  entire  charge  of  the  funds.  If  he  is  a 
wise  direi'tor,  I  think  he  will  plan  to  undertake  so  few  lines  of  work  that  he 
can  surely  furnish  to  every  Isead  <>f  a  department  everythite^'  tb;it  he  can 
reasonably  expwt  as  necessny  ti>  nial<e  tbe  department  a  siircess.  f^nd«M- 
such  a  pluu  Uiere  is  no  cumiilaiut,  for  all  Kct  what  they  waul,  and  at  the  entl 
of  the  year  there  is  usually  a  little  money  that  can  be  distributed  In  tbe 
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different  departments  for  books  or  fip^^fnl  npparatnfl.  T  have  been  more  than 
pleas<x!  w!th  tho  Rrstpni.  and  1  believe  that  every  man  that  has  work<\l  under 
It  has  lH.H'n  i>ieas<.Hl.  Tlu'  system,  in  a  way,  is  <Hiuivalent  t<»  iin  ni^i^.trtionnit^nt, 
siuce  each  head  of  a  departiueiit  learns  in  advuuce  frum  the  director  that  his 
plftos  for  the  year  can  be  carried  tliroiigli. 

B.  It.  BU88ILL.  Under  tbe  conditions  In  Wieconain  I  believe  that  It  la  better 
to  haye  tito  fonde  largely  under  the  control  of  one  indlvidtial.  I  tfainlc,  iMv- 
ever,  Jt  Is  very  necessary  that  tbpr<>  Ih^  a  factor  of  safety  lu  the  way  of  n  r<io- 
Biderable  amount  to  meet  emergen'  U  ^.  With  us  it  is  customary  each  year 
to  prepare  uu  annual  budget.  Kach  depariuieut  is  called  upon  to  jiresent  its 
needa  ftaUk  with  lefmiee  to  aabirles  vad  maintenance,  and  thete  are  then  sooi^ 
over  after  they  are  aemnbled  to  And  ont  whether  or  not  th^  are  within  tiie 
limits  ci  pofltibilltlea.  Then  the  budget  is  made  up  by  the  director  on  the  badt 
of  these  departmental  estimates  tnlven  in  the  light  of  the  previous  years*  expe^ 
rience.  also  considering,  of  course,  the  possibility  of  new  lines  of  work  bein? 
developed,  while  a  factor  of  about  5  i»er  cent  is  maiutaiued  for  a  reserve. 
Each  department,  if  it  finds  that  it  is  not  sufficiently  provided  with  funds,  may 
come  to  the  director  dnring  the  conrae  of  the  year  with  a  atatement  as  to  needs, 
and  is  supplied  from  this  reserre.  In  that  way  we  are  always  on  the  safie  Bide; 
and  still  the  funds  are  divided  not  in  the  manner  referrcil  to,  by  iwrceling 
out  (o  tlu'  fllflferent  departments  n  Heflnite  amount,  but  by  a  sort  of  eombinatioo 
of  deijaniiieiital  and  director's  estimates.  In  that  way  our  funds.  I  think,  ar? 
husbanded  probably  more  Hatlsfactorlly  than  they  would  be  if  controlled  by  a 
committee. 

J.  Lb  HILL&  The  method  that  Dean  Russell  has  outlined  resenrtilea  one  wlikta 
has  be^  used  at  Vermont.  At  the  end  of  the  fiscal  year  the  director,  after  con- 
sultation with  departTiir>iit;i1  }ie;ifls,  has  made  out  the  budget  uikiu  tlH»  bnsis  of 
the  previous  years'  e.\i»erieure,  li-aviuR  a  10  i)er  cent  leeway  fbr  coutiugcuel**. 
If^  then,  toward  ihe  end  of  the  year  one  department  of  the  atation  is  teiuiliig 
toward  an  oveteipenditure  and  another  toward  an  underexpeaditure,  and  oae 
can  help  the  other  out,  It  Is  done;  and  the  10  per  cent  contingent  fund  la  likewiw 
drawn  upon.   The  method  on  the  whole  works  well. 

n.  .T.  WiTEKLrR.  We  have  accumulated  !it  <»ur  station  several  thousand  dollars 
of  snrfilus  which  can  b»*  drawn  uimn  at  any  time,  so  that  If  a  certain  department 
netHis  ipr><K)  to  ^ret  si>eeiul  apimratuti  in  a  twtain  line  we  can  get  It,  or  if  a 
sudden  need  of  assistance  arises  iu  a  department  It  can  be  met 

B.  Davsrpobt.  It  seoaa  to  me  we  can  avoid  a  great  many  pltfalla  and  mis* 
understandings  by  a  thorough  understanding  before  any  new  department  It 
opened.  We  have  at  our  station  what  we  call  a  conference  of  the  differrat  depart- 
ments, which  meets  once  a  week,  and  no  dei>artment  undertakes  any  new  move- 
ment, new  experiment,  new  line  of  dei>arture  of  any  sort,  without  it  Is  fully 
talked  over  in  that  conference.  Frequently  in  planning  experiments  a  good  maaj 
departments  possibly  may  be  iuTOlved  In  the  same  experiment,  and  that  in  geo- 
era!  is  what  I  had  lefereace  to.  It  Is  not  well  for  a  director  and  one  member  of 
the  fBtatlon  staff  to  plan  an  exi)eriment  by  themselves  alone  without  the  other 
members  of  the  staff  knowing  about  it.  I  think  we  waste  a  good  deal  of  time  In 
onr  exi)er'ments  by  not  talking  matters  over  in  julvntue.  It  seems  to  nie  tiierv 
is  great  danger  in  launching  undertakings  without  a  common  understanding  all 
around  of  what  the  undertaking  la  to  be  and  what  the  purpose  is. 

A  Delbbats*  How  far  do  you  think  the  director  diould  keep  posted  with  the 
pro^rress? 

K.  DwFNPoRT.  I  think  it  would  l>e  better  for  lifm  not  to  know  much  atM.iit 
tbe  details.    It  la  well  enough  for  him  to  know  that  things  are  progresslug 
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well,  but  the  director  wbo  callB  nt  the  station  eacb  nKnvlns  and  atstgns  the 

work  for  the  day  is  not  a  jrond  dlreotor.  It  seems  to  me  It  Is  not  well  for  the 
director  to  irivo  too  much  attention  to  detail*!,  but  at  the  bepinnlns  to  give  a 
good  t\ei\\  of  time,  a  good  deal  of  care,  with  the  station  worker,  to  detining 
experimeuts,  their  plan  and  purixMSc,  and  to  dlscusBlng  back  and  fortb  methoda 
of  procedurei  Then  be  can  very  well  let  ttw  work  alone  until  reanlta  are  doe. 
In  otlier  wordik  we  must  amume  that  the  station  worker  Is  ricUliUl  In  hie  UnsL 
We  must  assume  some  things  and  trust  each  other  a  little. 

It  seems  to  me  where  there  Is  an  understand  in  p;  of  the  nature  of  the  exi>erl- 
ment,  the  puriK>««»  to  be  achieved,  and  the  fundK  ut  the  disiM)sal  of  the  station 
for  that  purpose,  in  a  general  way  the  course  of  procedure  ought  to  be  tallced 
over  thoroughly  between  the  director  and  the  man  who  does  the  work  and  with 
all  others  who  are  Interested. 

H.  J.  Whmxkb.  Do  you  not  think  It  Is  a  good  thing  for  the  director  to  follow 
the  details  nml  tn  kiHM>  t<n]ch  with  the  work  enough  to  Show  that  he  is  In 
Syni|uithy  with  It  at  all  limes? 

E.  Davenpobt.  If  a  director  were  able  to  be  at  half  a  dozen  places  at  once  he 
might  do  It. 

T.  F.  Hurt,  of  Penneylvanla.  Do  you  keep  a  record  In  the  director's  oflloe 
which  shows  what  progress  Is  being  made  by  the  different  station  workers? 

H.  Davenport.  No.  sir:  we  do  not.  It  would  not  be  i>osslble  In  our  station. 
Each  depnrtnient  (we  have  live)  has  its  own  hrtidquarters.  The  nx'ords  are 
kept  there  and  the  director's  office  pays  no  further  atttnition  to  the  department 
records. 

T.  F.  HviiT*  Suppose  the  head  of  a  department  should  die  and  you  wanted,  as 
director,  to  know  the  condition  of  that  department,  what  means  of  determining 

the  progr^s  of  the  various  pieces  of  work  have  you? 
EL  Datbhpost.  The  regulations  are  that  the  records  must  be  kept  so  any  man 

can  tell. 

the  system  followed  at  the  Illiuois  station  the  director  lets  go  of  the  funds 
Just  as  soon  as  possible,  and  he  does  not  have  any  10  per  cent  or  5  per  oent 
reserve.  The  department  understands  that  when  the  money  which  Is  assigned 
to  it  is  used  no  more  is  to  be  had.  But  the  assignment  of  money  Is  the  result 

of  cr)nforenee.  When  the  <iuestIon  of  the  approprlntlop  for  certain  linos  of 
work  '-onies  up,  all  bonds  of  departments  go  Into  conference  on  the  tiuuter  and 
the  fimUs  are  apiK>rtioued  on  the  basis  of  an  a^rei'iueut  as  to  the  neeilM  of  ail 
of  the  departments.  An  agreement  Is  reached;  every  man  knows  why  the  other 
man  needs  more  or  can  get  along  with  less.  That  doses  the  financial  question 
for  the  year. 

R.  W.  TiiATCHEB,  of  Washington.  What  Is  the  relation  of  the  director  to  a 
e(>Hip!t>fofl  proj^K't.  the  publication  of  a  complotiMl  i»roJect?  T  have  observed  two 
attitudes  u|)ou  that  matter.  One  Is  that  the  results  of  the  complettnl  i^roblems 
are  the  proiwrty.  in  a  pnifessioual  sense  at  least,  of  the  investigator,  and  that 
wording;  tte  formnlatlon  of  the  data,  and  so  on,  lor  publication,  are  his 
own  and  that  no  one  else  has  any  right  to  edit  it  On  the  other  hand  I  haTe 
seen  the  theory  advanced  that  the  director  Is  as  an  administrative  ofRcer  respon- 
sible to  the  State  and  to  his  constituency  for  getting  the  information  to  them 
in  the  b»'st  possible  manner  ;nnl  that  be  has  a  moral  obliirntion  to  s<m>  thai  the 
results  (if  the  compIete<l  projecr  are  published  in  what  would  be  the  best  form 
In  which  they  nwy  reach  his  constituency.  In  other  words,  has  the  director 
the  right  to  edit  the  results  <ft  his  investigator's  work? 

B.  Davkhfoit.  That  strikes  at  one  of  the  chief  questions  In  administration. 
I  chink  the  director  has  the  right  to  edit  if  necessary.  If  I  fUt  it  was  my  duty 
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to  hoUl  up  a  bulletin  wrKten  by  a  member  of  the  «;tafr.  It  wouhl  be  excee«Vmcly 
hjird,  but  I  would  do  It.  It  is  a  nire  cat»e.  however,  in  wbicb  a  director  is 
justified  in  either  suppressing  a  report  of  a  piece  of  work  or  turning  it  over  to 
somebody  else  to  have  it  worked  over.  I  have  done  tliat  thing,  however,  and  I 
think,  la  the  case  of  an  emergency,  it  ta  the  province  of  the  director  t»  aee 
that  matter  Is  put  ont  in  proper  ahape;  hut  In  all  ordinary  caara  the  work  eball 
go  ont  as  iirepured. 

J.  Ckaig,  of  New  York.  There  seems  to  be  two  systems  df  orirauiatation  <>f  sta- 
tion and  college  deiNirtiueuts,  ttie  one  making  for  a  large  uiuiii»er  of  small  de- 
Iiartmenta  with  heada  anawerahle  directly  to  the  head.ctf  the  college  or  atatloa, 
and  the  other  making  for  a  amall  nnmber  of  laige  depertmenta  nnder  ooe  heed, 
who  deals  with  the  executive,  and  I  am  wondering  whether  then  ia  any  nnily 
of  opinion  ur)on  tbese  methods  of  organlzntlou.  With  reganl  to  the  dormrtment 
appropriations,  the  method  oritlined  by  De.iii  Russell  Is  the  one  whieh  wo  hnxf 
found  satinfaetory  sit  (^orueli.  in  sui>|iort  of  it  1  might  say  that  it  ^ives  th** 
head  of  the  de|iuriuieut  an  excellent  opportunity  of  keeping  in  close  touch  witii 
the  progress  of  aHMrs. 

K  Davbrpokt.  In  Illinois  we  are  drifting  to  large  departmenta.  I  do  not 
think  there  was  any  special  determination  to  do  it  in  the  flrst  place.  The 
university,  however.  sef»Ttis  to  boMevc  In  the  jilan  of  fewer  and  laruer  depart- 
ments. WhetlMT  that  will  prove  the  wisest  in  tlie  end  I  do  not  know.  It  \» 
most  eoniforiabli'  l<*r  the  director,  and  it  looks  lilce  the  wisest  way  to  maintain 
a  large  number  of  t>eo|>)e  in  a  complex  organlaatioa. 

A.  C.  TauE.  I  think  this  Is  one  of  the  undetermined  queatlona,  aa  Dean  Daven- 
port believes.  I  wonld  say  that  at  present  the  general  Idea  ta  to  have  rda- 
tlvely  few  doimrtments^  I  have  found  that  quite  different  situations  present 
tlienjselves  in  diflorent  station*;.  Tii  sonu'  s»!ifior!s  tliei-e  \^  tin  doiibt  t'iaf  the 
direi'tor  undertakes  to  make  himst»lf  responsUile  for  the  station's  work  in  an 
exemplary  way,  but  1  am  ineHned  to  think  there  are  more  cases  wliere  tb« 
director  does  not  follow  the  work  of  his  station  closely  enengh.  Borne  directon 
do  not  seem  to  appreciate  the  importance  of  snch  relations  with  tiielr  ataSIs  that 
the  latter  will  lo<>k  ut»on  the  director  as  really  the  determining  factor  fn  the 
organization  of  the  work  of  the  station.  That  is  brought  out  In  conne<"t5nTi 
with  the  Adams  fund  work  There  have  been  n  cmxI  many  instances  in  which 
ihe  plans  fur  the  AdaniK  fimd  work  were  transmitted  to  the  Offlee  of  Experi- 
ment Stations  just  as  they  were  transmitted  to  the  station  director,  and  tliere 
was  no  evidence  that  the  director  had  carefully  considered  the  plans  or  pasnri 
upon  their  merits  in  a  general  way  In  the  first  place. 

The  director  of  a  station  is  not  to  l)e  eon8ldere<l  an  ex|iert  In  all  the  dlflfe^ 
ent  linew  fu  whieh  the  station  !s  ojieratlng.  but  that  Is  rHjually  true  of  the  (H^-^ 
of  lOxfierlnient  Stations,  and  to  submit  to  the  Ottice  plans  of  work  which  have 
not  l>een  thoroughly  <ligested  with  reference  to  tlieir  Keneral  character  and 
fitness  Is,  It  seems  to  me,  simply  transferring  the  proper  huaineas  of  the 
director  over  to  ns  and  asking  na  to  do  things  which  are  not  onr  pn»per  hurt' 
ness.  I  speak  of  that  simply  by  way  of  lllnetratlon  of  general  prtndplca;  It 
se<*m8  to  me  that  the  director  of  a  station  should  follow  the  business  of  the 
station  closely:  should  exercise  his  authority  as  dirrnMur  of  the  stution  anfl 
see  that  tl»e  plans  of  work  are  properly  considered.  ]iroi>»»rly  maile.  and  i»roj#er]y 
carried  out.  I  think  all  that  can  be  brtnight  about  mut  h  in  the  way  in  which 
Dean  Davenport  has  set  forth,  and  yet  retain  the  confidence,  anpport,  and 
respect  of  the  station  stafT. 

H.  L.  Ht'sskll.  One  of  the  most  fruitful  thhn:s  we  have  had  In  our  experi- 
ence is  tiie  formolatiou  of  projects  In  a  well-deflned  way.  Oar  method  la  that 
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when  a  df»pnrtnipnt  wants  to  take  up  a  lonp  lino  of  work  it  submits  a  succinct 
stateniont  of  the  exin'rinunit.  its  sul)jwt,  stntluK  tnlofty  how  tlic  <'xi>erimont  is 
to  be  iKTfoi  nml,  the  uaiuo  of  the  experimenter,  wlietber  the  work  Is  to  be  duue 
indepeiuleiitly.  in  coordination  with  some  other  departments  of  the  station,  or 
In  cooperatfon  with  otber  organlsotlons  tn  tbe  Btate»  and  alK>  an  estimate  of 
tbe  coat.  Tbla  makca  a  deflnlte  project  which  comaa  to  the  lotecntlTe  depart- 
mont  and  is  thore  passed  npon.  Now,  that  gives  an  opportunity  for  tbe  director 
and  for  tbo  department  f*oncemed  to  po  over  thorotiprhly  nnrt  fully  the  details 
of  the  (*xi>eriuient.  I  tliink  tlmt  if  Home  such  method  were  universiilly  fol- 
lowed It  would  result  in  a  large  Having  of  money.  In  my  experience  1  have 
seen  Inatancea  where  material  has  actually  been  bought,  animals  have  been 
pnrcfaaaed  for  experimental  purposes,  and  when  tbe  experiment  was  started 
it  was  found  to  be  absolutely  impracticable.  If  the  thing  had  been  worked 
out  in  jidvnnce  this  oxTiendltnre  wntild  not  have  been  Incurred.  Theref«)re  I 
believe  that  the  w(»rkiim  out  of  a  well-defined  project  sulunltted  fn  writinp  is 
of  great  imjM>rtance.  Tlie  project  Is  generally  accepted  after  a  conference  with 
the  director,  and  an  assignment  of  funds  is  made,  and  then  at  irregular  iuter- 
Tals«  at  least  once  or  twice  a  year,  the  department  ought  to  make  a  report  upon 
tbe  progress  of  tbe  work,  so  that  there  Is  In  the  exeeotlre  ofllce  n  record  sub- 
stantially of  the  whole  transaction  of  each  experiment.  The  exiieriment  may 
last  for  three  or  fonr  or  five  years,  but  there  Is  a  contiintincr  rword,  and  when 
the  project  Is  complete*!  it  is  so  lndexp<l  In  the  exeejitive  ollice  an<l  reference 
made  to  any  publication  that  may  have  been  made.  I  t»elleve  that  the  iutro- 
dnctlon  of  some  such  a  system  as  this  is  a  valunble  thing  from  the  executive 
point  of  viewt  because  as  our  Institutions  Increase  In  ilae  it  becomes  more  and 
more  difficult  for  tbe  director  to  have  iiersonai  knowledge  of  work  being 
carrletl  on. 

In  the  early  days  of  exiieriinent  station  work  when  tliere  were -few  men,  it 
was  po.s.sible  for  the  diiettor  to  carry  all  tlie.^e  Ideas  in  his  mind. 

L.  G.  Cabpekticr,  of  Colorado.  We  liave  found  it  desirable  to  take  up  some 
such  a  system  as  Dean  Russell  has  Indicated,  and  It  Is  working  out  somewhat 
along  tbe  same  line.  Deflnlte  projects  sre  reported  in  advance  and  then  records 
kept. 

In  addition  to  attempt injj:  to  get  a  perfectly  definite  statement  of  the  ob- 
j(vis  of  the  investigation  or  project  in  lolvMiue,  a  defhilte  statement  of  the 
method  that  is  proposal  to  be  adopttni  is  desired.  Of  course  these  are  all  sub- 
ject to  cbanges  that  may  become  necessary.  In  addition  to  that  we  attempt  to 
get  a  definite  estimate  1>oth  of  time  and  money.  We  have  found  each  of  these 
equally  Important.  The  estimate  stuH't  gm>s  into  detail  as  to  traveling  expenses^ 
as  to  apparatus,  ns  to  printing,  and  as  to  the  various  Items  that  p>  to  make  np 
the  estimate.  An  estimate  of  time  is  important  because  everyone  conntvted  witli 
this  kind  of  work  knows  that  many  people  like  to  distribute  their  time  over  half 
a  dozen  projects  or  investigations  without  realizing  that  they  do  not  have  ample 
time  to  give  some  particular  project  the  proper  Investigation. 

It  seems  to  me  that  the  relation  of  the  director  to  the  men  Is  one  tbatlnnst 

# 

vary  much.  So  far  as  desirable  the  connection  should  be  almost  as  loose  as  Is 
possible  for  associate  ^^  ork.  With  good  sense  and  good  m;nri'-:<'m'Mit  almost  any 
system  will  work  under  certain  conditions,  and  if  not  it  may  be  so  modified  that 
it  will  work. 

We  have  had  some  cases  In  which  when  men  left  tbe  station  we  found  tbe 
records  were  In  such  shape  that  nothing  could  be  done  with  them,  and  the  work 
th^  had  done  was  absolutely  lost.  This  ims  Mimost  forced  the  keeping  of  a 
closer  supervision  of  records.  Indeed,  1  think  it  is  almost  necessaiy  for  workers 
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individually  and  collectively  to  realize  that  tbere  must  be  a  Kuificient  record  and 
continuity  in  station  work  evea  tlioagli  tbera  may  be  a  eliange  in  tka  men. 

In  reply  to  a  queatton  H.  L.  Roaadl  stated,  tbat  in  Wiaoonsln  tliere  was  an 
annual  budget;  but  in  the  conduct  of  tbe  university  iNistness  requiidtioos  were 
made  for  s!x  months 

H.  J.  Whkkler.  There  Is  an  armns^»*mont  In  the  Rhode  Island  station  br 
which  the  head  of  n  department  mi\y  Iniy  smuH  HupplieH.  live  or  ten  d'»llars 
worth,  pay  the  caBh  and  take  a  receipt,  and  he  promptly  relmburtied.    Thuu  any- 
one  Is  ftue  at  any  UKnnent  to  get  any  little  tldng  tbat  ta  needed. 

Research  Jovbnal  fob  Experiment  Stations. 

B.  Davenpobt.  There  hns  l>eeu  a  good  deal  of  talk  for  a  nuuiher  of  yean*  about 
the  need  of  a  new  publication  for  station  results,  especially  those  which  euiaiuite 
ftom  tbe  Adams  work.  Tbe  matter  has  been  b^re  tlie  committee  on  station 
organisation  and  policy,  and  tlie  committee  bas  drawn  up  a  rougb  outline  of  a 
plan  (see  p.  48). 

C.  T>.  Woods.  It  mny  be  Interest inp  to  know  that  this  mntter  lias  hinm  nn.lf-r 
study  hy  the  conitnittee  on  station  orprnniTtatlon  and  |X)liey  for  now  alM.nt 
eighteen  mouths  uud  was  taken  up  last  autumn  by  correspoudeuce  with  each  ex- 
periment station  for  tbe  puriwse  of  getting  tbe  views  of  tbe  stations  on  varioni 
matters  relating  to  tbe  journal  or  medium  of  publlcatloo.  Tbe  consensus  of 
opinion  of  at  least  two-tbirds  of  tbe  experiment  stations  is  tbat  a  medium  is 
necessary,  and  that  If  a  medium  is  to  be  obtained  at  all  It  must  come  by 
governnietit  support  .ituI  not  hy  contributions  of  the  st>itlf»ns.  There  is  general 
npreemeiit  tiiat  thorr  un^'lit  to  be  some  such  Journal  or  s<Mne  means  of  put>- 
lifiliing  the  uiaiter  which  otherwise  would  be  too  teehiiical  for  our  gencrid 
Station  publications. 

A.  C  Tbtje,  It  will  be  understood  tlmt  in  speaking  upon  tbis  subject  I  do  not 
represent  tbe  Secretary  of  Agriculture.  What  I  have  dnri>  lias  been  merely  la 
the  \v;iy  of  aiding  the  eonimltteo  fornnilatf  :i  <leflnite  plan  for  y«Mir  (-on- 
sideratlon.  whh-h  is  to  be  pr<*senfeil  to  the  .Secretary  of  Agriculture  with  n>fer- 
ence  to  his  approval.  As  far  as  the  general  pro)M)sitlon  Is  concerned,  however. 
I  may  properly  say  tbat  I  am  very  deeply  Impressed  witb  tbe  need  of  a  com- 
mon medium  for  tbe  publication  of  tbe  scientific  work  of  the  stationsi  and  that 
is  aside  entirely  from  tbe  question  of  tbe  support  or  conduct  of  sucb  a  mediom. 
whether  It  is  to  be  done  by  private  subscription  or  by  contributions  from  the 
stations  or  by  a  congressional  appropriation.  At  present  we  have  thN  ef»ndi- 
tJon  of  things:  Our  station  publications,  as  a  whole,  are  of  such  a  miiscellane- 
0U8  cbaract«'r  that  they  fully  satisfy  nobody.  Most  of  them  are  written  with 
tlie  primary  purixjse  of  reaching  a  large  and  popular  audience,  and  wbetber 
they  embody  scientific  work  or  not,  tbe  effort  is  made  to  i»esent  tbe  material 
in  such  a  way  as  will  be  acceptable  and  instructive  to  tbe  layman,  e^ieclallj 
the  farmer.  At  the  ssinie  time  the  scientific  workers  naturally  want  to  present 
the  matter  so  that  it  will  be  acceptable  to  scientific  njen.  Thus  they  have  In 
mind  as  they  write  these  publications  the  necessities  of  a  scientitlc  presenta- 
tion of  the  subject  The  result  is  thst  they  do  neitlier  one  thing  nor  the  other, 
and  the  material  is  not  put  in  scientific  form  or  la  good  popular  form. 

One  result  Is  that  most  of  tbe  station  bulletins,  even  though  tbcj  claim  to 
contain  orlplnal  work,  are  so  written  that  It  Is  very  difficult  to  tell  what  orig- 
inal work  was  actually  done.  Some  of  our  stations  which  present  their  matter 
in  the  most  attractive  form  are  subject  to  tbat  criticism.  Bclentlflc  men  In 
general  have  not  us  high  an  estimate  of  the  work  of  our  stations  as  the  worii 
warrants.  More  tlmn  tbat,  tbe  scientific  world,  laklng  In  Europe  as  well  as 
America,  la  not  able  to  obtain  in  any  complete  way  tbe  pobUcations  of  tbe 
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{itatiuuB  under  present  conditions.  Scientiiic  men,  therefore,  have  to  content 
themselves  very  largely  with  the  presentation  of  this  work  through  the  Experi- 
meot  Station  Record,  and  tbat  ts  entirely  Inadequate  and  most  always  be  ao. 
If  we  could  bare  some  common  medium  for  ttae  publication  of  Mientlflc  work 

of  the  stations  so  it  could  be  put  out  in  good  form  and  published  apart  from 
tbe  nmss  «<f  T»<'r"'f  ^  nuif^^rlnl  and  extension  work  that  fbo  «fjitionR  have  to  do 
under  prosfot  conditions  it  would,  in  my  JuUgUKMit.  be  a  great  gain  in  every 
wity.  It  would  raise  the  scientitic  reputation  and  Btaudiiig  of  our  stations.  It 
would  make  possible  the  employment  of  a  bigher  grade  of  edentlflc  omu  In 
many  caaea  In  our  atatlona^  alnce  tiiey  would  And  tbe  work  much  more  attrac> 
tlve.  On  the  otber  band,  tbe  farmer  would  be  better  pleaaed.  becaoae  if  thla 
scientific  work  was  onco  si'itMrMtcfl  nnt  and  the  ordinary  hnllotlns  of  the  sta- 
tions were  inepj^red  primarily  in  sini|)Ie  and  untechnlcal  language,  undoubtedly 
tbe  matter  would  he  much  belter  presenttni  for  the  farmer's  use.  There  is  no 
doubt  tbat  a  great  deal  of  the  influence  that  tbe  stations  might  have  is  lost  at 
preaent,  because  tbeir  work  la  put  out  In  aucb  form  tbat  tbe  farmer  la  dla- 
eooiaged  In  tbe  attempt  to  find  out  wbat  tbe  atatlona  actually  do  wblcb  la  of 
real  practical  signlflcance. 

For  these  reasons  briefly  stated  T  think  ft  is  very  imi>ortant  that  this  nmtter 
slmnid  be  carefully  considered  by  tliis  asstKiation.  and  I  am  certain  there 
bhould  l>e  a  decided  effort  to  get  some  common  metiiuiu  for  the  publication  of 
tbe  aclentlflc  work  of  our  stations. 

If  this  matter  Is  favorably  considered  by  tbe  aaaoclatlon  and  by  tbo  Secretary 
of  Agriculture  In  any  such  form  as  has  been  bere  presented,  it  will,  of  course, 
be  uecc«snrv  to  po  to  Congress  for  the  money  wltli  which  to  print  this  journal. 
That  will  not  involve  askin;;  for  a  lartre  appropriation  as  appropriations  ro, 
but  I  think  it  will  require  the  unlttni  efifort  of  the  colleges  and  stations  to  secure 
early  favorable  consideration  of  the  matter  by  Congress.  That  grows  out  of 
tbe  fkct  tbat  at  preaent  there  la  a  feeling  In  Oongreaa  that  tbe  GOTemment  la 
doing  altogetber  too  mucb  printing;  and  In  aome  respects  I  agree  wltb  tbat 
position.  It  will  have  to  be  made  clear  through  the  committees  and  individual 
memberf*  who  are  to  vote  upon  this  matter  that  this  is  n  very  sf)cc!al  case; 
that  there  is  a  real  tummI,  and  that  it  is  a  niattei-  ol  great  iiii|K»rtatice  to  our 
agricultural  institutioUH  tliat  we  should  have  a  proiier  medium  for  the  i>resenta- 
tlon  of  tiieir  sdentiflc  work. 

I  am  inclined  to  tbink  tbat  an  Initial  approprlatioo  of  |2S,000  or  |90,000  would 
enable  us  to  start  tbis  work  and  put  the  scheme  in  oiieration.  t  sliould  expect 
the  amount  to  grow  steadily,  l)ut  It  will  take  some  little  time  to  get  this  matter 
well  organized  and  going.  The  tirst  few  years  I  should  exiH^  t  n  rather  mcHlerate 
amount  of  printing  would  be  required.  We  would  have,  uf  courHe,  to  have  an 
editorial  oflice,  with  a  competent  scientific  man  at  the  head  of  it  as  the  managing 
editor,  and  ancb  clerical  assistance  and  otbers  as  be  mtgbt  need. 

J.  WiTBTOOHBB,  of  Oregon.  There  Is  great  need  of  a  sdentiflc  journal  tbat 
lepreseuts  the  results  of  all  tblS  large  expenditure  of  government  money.  I 
believe  that  we  can  compare  as  a  natl<m  wifb  any  country  if  tbis  work  is  com- 
piled anil  properly  j)nhlif5hed. 

T.  F,  Hunt.  I  wish  to  ask  whether  the  word  "journal "  is  a  fortunate  name 
or  term.  1  tbInk  tbe  word  "journal **  would  not  be  a  good  term. 

G.  D.  Woods  explained  tbat  tbe  term  ** journal'*  was  only  tsntatlTely 
proposed. 

A.  C.  Tsux.  I  do  not  think  that  any  great  stress  should  be  laid  on  the  term 
"Jonmnl."    On  the  whole,  I  bellevf*  it  wonid  l)e  tietter  to  have  a  series  of  i)uldl- 
catlons  BO  luiiif  d  that  it  would  be  ih  s^iI  Ii  [,>  issue  them  with  some  regidarity, 
Jteep  track  ol  iliem  in  a  regular  way,  uud  have  suitable  indexes  prepared  at 
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rMBonable  Interval!.  Perbaps  Dean  Uunt  baa  in  mind  the  que^tioa  as  to  Iknt 
the  individual  station  can  get  tiie  partlcolar  articles  in  wbldi  it  ti  InterwleA. 
I  do  not  tbink  that  tbere  ia  any  more  dlfllculty  abont  tbat  if  the  matter  la  pot 

In  the  form  of  a  journal  than  if  it  is  put  in  the  form  of  mono}?rapli«.  A  Journal 
enn  ho  prnitarod  so  tliat  onch  stntlon  can  bnvc  a  considoraJdo  number  of  copies 
of  individual  luiptMs.  I'hesc  s<>i  mi  rates  can  be  80  printoil  that  thoy  can  be  put 
out  in  the  fi>rm  of  bulletins  by  the  BtatiouH  if  desired.  Personally  I  do  not  stw 
any  great  objection  to  a  Journal  of  agrlcnltaral  reeearcb.  TtilB  would  oome  to 
IM  recognised  In  tbe  scientific  world,  and  It  would  be  easy  to  find  volame  10 
or  20  of  this  Jonmal,  whereas  it  might  not  l)e  so  easy  to  find  nKmogntpb  vtRO. 

The  prnpoFcnf  of  tho  committee  with  reference  to  a  reaearch  Joncnai  for  tbe 
exjierimeat  stations  was  approved. 

Officers  of  the  Section, 

On  motion  of  J.  L.  HillK  of  Vermont,  the  chair  appointed  as  a  committee  to 
nonilneti'  offlcers  for  tlie  ensuing  year.  ('.  E.  Tliorne,  of  Ohio;  IL  L.  Russell,  of 
Wi^i  oiisin  :  and  L.  G.  Carpenter,  of  Colorado.    (See  p.  121.) 

On  motion,  the  section  adjourned  until  2  o'clock  p.  m.  Thursday,  August  19. 

Aftbbnoon  Session,  Thursdat,  Auousr  19,  1909. 

The  chairman  called  the  meeting  to  order  at  2  o'clock  p.  dl 

Gerbsal  Pboblbmb  of  laaiGATioif  Aim  Mcraons  or  ArrACKHio  Tbsm  Rxnst- 

mbhtallt. 

J.  A,  Wldtsoe.  of  Utah,  read  the  following  paper: 

Irrigation  .studies  full,  naturally,  into  three  great  dlvlsloas:  (1)  The  coo- 

servation  of  the  natural  pn>*-i|)iiat  inn.  (  2)  the omveyance  Of  water  to  tiie  fanna 
and        the  u>>e  of  water  on  tiie  laruis. 

The  first  division,  which  dealH  with  the  oonservntlon  of  the  nntnmt  precipitin 
tlon.  lies  l.iruety  oulsitle  of  tljo  flold  f»f  the  experljnont  stations.  T'rnlcr  oxifftinr 
condiliouB,  the  stations  should  nut  undertake  surveys  for  suitable  reservoir  sites 
or  the  construction  of  great  dams  and  esnsls  for  the  storage  of  tlie  waters  tbst 
flow  from  the  hifrhlands  to  (h<>  valleys.  This  w<'rk  Is  brlncr  well  done  hy  the 
Ileclaiiiatiou  Service  aud  many  of  the  western  state  governmeula. 

One  method  of  conserving  tbe  natural  pr«K>iplt8tlon  Is,  however,  properly  s 
sul>Je<"t  for  station  resoan  ii.  Tiamcly.  tlie  stoiaK^"  In  the  soil,  for  airricult4inil 
purposes,  of  the  rain  and  snow  that  falls  upon  the  farms.  It  U  a  well-estab- 
lished fact  that  tbe  natunil  pre<'lpltatlon  over  the  larger  iwrtion  of  the  srtd 
rofrion  is  not  sulliciontly  jircat  to  jimss  (lirontrli  the  dcop  soils  to  tin*  dist.mt 
standing  water  table.  If  the  natural  precipitation  could  be  made  to  enter  these 
deep  s<iils,  It  would  mean  much  for  western  agriculture.  In  fsct,  the  practice 
of  dry  farming  rests  chiefly  uiKin  the  conservation  of  the  natural  precipitation 
in  the  soil.  The  T'tah  station  has  found  that  it  is  possible  to  store  In  the  upper 
8  or  10  feet  of  s(»l].  most  of  the  winter  precipitation,  that  is,  the  precipitation 
between  harvest  and  sprinj?  seed  time.  In  one  season  ns  high  as  9<i  per  cent  of 
tho  total  wintor  pin  ipit.it Ion  was  found  In  tli»>  soli  in  the  s|)rlng.  It  Is  gen- 
erally agreed  that  tlie  uuiount  of  irrigation  water  to  be  applied  to  fieUis;  j^liouid 
be  varied  with  the  amount  of  water  found  In  the  soil  In  late  spring  or  early 
summer.  In  districts  otherwise  similar  whore  tln^  winter  pnH-tyiU.at ion  is  on^v 
5  inches,  much  more  water  must  be  useti  during  the  irri^aiion  season  than 
where  the  winter  precipitation  is  15  or  more  in<dies.  The  amount  of  tbe  natwal 
precipitation  on  atrriciiltnral  lands  and  the  proportion  of  it  that  may  be  stored 
in  the  soil  will  in  the  end  be  vitally  Importunt  in  determining  tbe  duty  of 
irrigation  water.  It  may  be  ssid.  safely,  that  if  the  winter  precipitation  ow 
tbe  farms  of  Utah  !tc  pnvpcrly  ron«erve<l  the  Irrigated  area  of  the  State  may  h*^ 
increased  oue-lhlrd  without  the  building  of  another  reservoir  or  canaL  To 
some  degree  this  principle  holds  no  doubt  for  many  of  tbe  other  Wettetn 
States. 
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The  western  stations  should  begin  early  the  study  of  their  respective  States 
with  respect  to  the  relations  of  rainfall,  depth  of  soli,  water  holding  cnpaelties 
of  various  soils  under  fleld  conditions,  and  the  numerous  other  questions  that 
group  themselves  naturally  about  the  problem  of  storing  the  natural  precipita- 
tion iu  the  soil.  Among  other  things  this  will  require  soil  sur^'eys  from  a  new 
point  of  view,  namely,  that  of  water  holding  capacity.  In  passing  it  may  be 
suggested  that  in  this  work  the  surveys  of  the  I?nreau  of  Soils  of  this  Depart- 
ment rnjiy  find  practical  application.  Tlieu,  tifter  these  fundamental  surveys 
hav<»  ho«  n  iii;i<le  more  or  le«s  oxtcnsively,  the  next  great  question  will  comeerD. 
itst'lf  with  the  best  methods  of  soil  treatment  for  enabling  tho  rains  and  snows 
tu  enter  quickly  and  deeply  into  the  soil,  away  from  the  dissipating'  Influence 
Cf  sunshine  and  winds.  The  l  tali  station  has  conie  to  :)dvo<at(^  for  this  pur- 
pose the  general  pr;ic(ict»  t»f  fail  plowin;:  and  tlu'  leaving:  of  tlio  land  in  the 
rough  condition  thiuuRhout  the  fall  and  winter  months,  hut  iu  other  States  a 
different  practice  may  be  more  effective.  After  the  precipitation  has  entered 
the  soil,  the  problem  is  to  kt*e|)  if  there  until  needed  by  plants.  The  stations 
must,  tlierefore,  devcloi)  uiethods  whereby  water,  stored  in  the  soli  through  the 
winter  moutim.  may  be  kept  tbere  during  the  warmer  months  of  sprint?  and 
summer.  This  done.  It  must  be  determined  by  what  nMvnis  the  sprlnir  and 
summer  rains  may  be  stored  in  soils  to  be  of  the  greatest  use  iu  the  production 
of  cropa  This  division  of  the  irrigation  problem,  which  deals  with  the  con- 
serv  ififMi  of  the  natural  preiipitation,  omitting  entirely  the  ronstrnctlon  of 
reservoirs  and  dams,  offers  a  field,  fascinating  aud  protitable,  that  may  and 
should  oceiipy  students  of  IrrlgRtioD  and  dry  fanning  for  some  years  to  comsb 
Ultimately,  the  work,  because  of  its  fundamental  nature^  must  be  done.  Why 
not  begin  it  now? 

The  second  dlTiston  of  the  general  Irrigation  problem  deals  with  the  convey- 
ance of  water  to  the  farms.  It  Is  likewise  of  frreat  Importance,  but  in  its  rela- 
tion to  experiment-station  work  it  partakes  more  of  the  engineer's  work 
than  doss  either  of  the  other  dlvlstons.   The  leaky  lateral  la  the  csime  of 

great  loss  of  water  from  the  high-lying  lands.  The  water  thns  lost  eanses  the 
rise  of  alkali  In  tlie  lower  valleys.  The  irrigation  investigations  of  the  Office 
of  Experiment  Stations  have  shown  repeatedly  and  emphatically  the  necessity 

of  devisinj,'  means  for  preventing  the  leaks  In  eaiials.  their  laterals,  and  farm 
dltcbea  One  Utah  ditcii,  less  tiiau  a  mile  iu  leugth,  loses  by  seepage  40  per 
cent  of  the  water  flowing  through  It  The  immense  western  deposits  of  varlons 
kinds  of  clay  and  other  cemontfnK  materials  should  make  it  jMisaibie  to  devise 
some  cheap  aud  effective  means  for  lining  the  ditches  tiiat  lead  from  the 
canals  to  the  fbrma  A  little  systematic  experimental  work  would  undoubtedly 
make  It  easier  for  the  farmer  to  maintain  his  ditches  in  the  most  effective  con- 
dition. Under  this  division  of  the  general  problem  must  be  place<l  also  the  work 
of  perfecting  and  simplifying  the  methods  of  measuring  the  water  In  irriga- 
tion systems.  The  hiatl  ^ates  of  the  laterals,  though  gradually  improving,  are 
still  of  the  most  primitive  kind.  The  water  masters,  with  present  means,  can 
make  only -approximate  divisions  of  the  water  in  the  canals  under  their  con- 
trol. The  farmer  himself,  who  should  !)e  most  vitally  interested,  seldom 
has  any  coneei>tion  of  the  netnal  amount  of  water  that  he  should  receive  and 
the  number  of  acres  of  laud  tliat  It  should  reasonably  be  made  to  cover.  With 
him  it  is  very  largely  a  matter  of  so  many  "streams,"  to  be  used  as  best  he 
can  on  his  farm,  whether  it  he  10  or  4<K)  acres  in  area.  The  evils  of  over- 
irrigation  are  dtie,  in  a  large  part,  to  the  fact  that  the  farmer  does  not  know 
clearly  the  aetnal  qnantlty  of  water  he  is  receiving  and  the  area  of  land  eadb 
unit  (if  water  should  irrigate.  During  the  last  ten  or  fifteen  years  few  new 
contrivances  for  measuring  and  dividing  water  have  been  proiwsod.  It  Is 
beyond  belief  that  the  best  jiosslble  <ie\  !ces  luive  been  Invented.  The  dearth 
of  new  inventions  Is  probably  more  likely  due  to  the  fact  that  human  intelli- 
gence has  not  been  directi'd  seriously  toward  this  problem.  It  Is  one  of  Uio 
most  Important  for  the  stations  to  solve,  for  the  correct  use  of  water  can  not 
bo  expectetl  'nitil  rational  methods  of  dividing'  and  mensnrinf:  water  have  been 
devised  and  popularized.  Meanwhile  the  second  division  of  the  irrigation  uroh- 
lem*  dealing  with  the  conveyance  of  water  to  the  farms,  offers  a  large  and 
promisini:  field  for  the  investigator  who  has  -ni  a^'rieullnral  en;;lneering  training. 
The  third  division  of  the  irrigation  problem  deals  with  the  uhc  of  water  on 
the  fiarma  Though  It  can  hardly  be  said  to  be  more  Important.  It  Is  more  CMn- 
prehensive  th  in  either  of  the  other  t\v<«  sni re  it  must  beattaeked  with  reference, 
first,  to  the  soils  of  the  farms,  aud.  secondly,  to  the  crops  growu  on  them. 
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Tbe  relation  of  soils  to  tlic  proper  iihc  of  irrigation  water  is  a  subject  aadly 
In  need  of  systematic  study  and  whlcb,  without  question,  will  yield  tBSTMtrtaiit 
results.  In  all  soil  studies  that  connect  themselves  with  irrigation  It  slio\ild 
be  bonie  in  mind  that  in  many  resficcts  humid  and  arid  soils  are  fuiMla mentally 
different.  The  movement  of  water  in  soils  under  condition*  of  inifEatlon  needi 
to  be  studied  exhaustively,  largely  for  the  purixjse  ©f  determining  to  what  ex- 
tent the  mnss  of  data  gathered  by  students  of  the  movement  of  soil  moisture 
under  humid  conditions  may  safely  be  applied  under  conditions  prevailing  in 
arid  districts.  The  downward.  lateral,  ;nul  ni)\viir(l  movements  of  S4iil  water 
are  influenced  by  nnmerous  factors,  mch  as  tlio  nature  of  the  soil,  tbe  quantity 
of  water  applied,  the  moisture  already  in  tho  soil,  tlie  manner  of  application— 
whether  surface  or  subirrigatlon — and  the  crop  growinp  on  the  soil.  The  value 
of  all  such  factors  should,  as  far  as  poR?5iblo.  Ik»  determined  qnantitatii  ply  for 
a  variety  of  type  soils.  Intimately  conuccte<l  with  the  question  of  the  move- 
ment of  soil  moisture  iB  tbat  of  the  factors  Influencing  the  loss  of  water  from 
tlu>  soil.  Investigations  are  needed  that  will  show  definitely  the  rate  of  loss  of 
water  nnder  various  conditioun  and  for  different  soils,  from  Iwre  soils  ;ind 
from  hoUh  on  which  crops  are  growing.  The  Utah  station  has  shown  that  the 
mte  of  loss  of  soil  water  is  strongly  affected  by  the  nature  and  depth  of  tbe 
soil,  the  hard|tan.  the  gravel  streaks,  the  percentage  of  water  in  the  soil,  the 
meteorologi<  jil  faetors — temi)erature,  relative  humidity,  sunshine,  and  showere 
the  time  after  irrij:ation,  the  condition  of  tlie  top  soil,  the  nietluHl  of  Irr??:!- 
tiou,  and  the  kind  and  age  of  the  crop.  Only  by  the  accurate  deierml nation  for 
a  vartetj  of  fioils  of  tbe  valne  of  these  factors  can  really  reliable  suggesttoni 
bp  made  to  the  farmer  roncernlnfj  the  proiKT  methods  of  conserving  the  moifltim 
applied  to  tlje  soils  in  the  form  of  irrigation  water  or  ruin  and  snuw. 

Stirrlnir  the  top  soil  has  long  since  been  demonstrated  to  be  an  effective 
metliod  of  diminishing  the  evajwration  from  soils,  yet  little  Is  known  nbont  the 
time  after  irrigation  when  cultivation  is  most  useful,  and  the  depth  to  wbidi 
It  should  be  practiced  on  different  fwll  types.  In  fact  It  is  not  abeolntety  cef- 
taln  that  cultivation  ^v\U  eliock  evaporation  from  every  soil,  for  in  the  T'tnh 
work  one  kind  has  been  fuuud  which  invariably  lo»et»  more  water  when  calti- 
▼ated  than  when  left  sunbaked.  Horeover,  evaporation  from  bare  soils  may  be 
checkeil  in  other  ways,  as,  for  in.'*tance.  by  the  addition  or  remo^  il  'f  s«.lnN?p 
saltB.  This  invites  questions  pertaining  to  alkali  and  drainage.  Other  nieaoa 
may  nndoubtedly  also  be  fonnd.  It  Is  certain,  however,  that  by  redoelas  the 
evai>orntlon  of  wnt.  t-  from  the  soil,  the  posslhU^  Irrigattnl  nr<'n  may  be  corre- 
spoudlugly  iucreatHHi,  uud  thus  the  necessary  work  of  such  an  investigatioa  it 
fully  Justified. 

Fully  nne  hnlf  or  more  of  the  water  lost  on  a  cropped  Irrlirated  field  is  evap- 
orated from  th«  plauts  by  the  process  of  trauspiratiou.  It  seems  that  plants 
can  not  reg^ulate  the  amount  of  water  that  they  take  from  the  soli.  but.  other 
conditions  hclng  the  same,  the  larger  the  quantity  of  water  i>reseiit«Nl  t<>  The 
plant  roots,  the  more  is  used.  In  view  of  this  condition  any  soil  treatment  that 
regnlates  transpiration  will  be  tremendonsly  Important.  Nearest  at  hand.  In 
this  matlt'r,  lii-s  the  determination  of  the  optimum  percentage  of  water  th.it 
should  l>e  found  in  tbe  soil  after  each  irrigation,  keeping  in  mind  iKitb  the  rate 
of  transpiration  and  that  of  assimilation.  This  determination  to  be  of  real 
value  should  be  made  with  reference  tc^  a  variety  soils.  However,  in  the 
study  of  the  regulation  of  transpiration  another  field  of  investigation  is  opened. 
Investigators  In  humid  climates  have  shown  repeatedly  that  the  amount  of 
water  actually  transjilred  hy  a  plant  varies  with  the  <>om|iosition  (T  the  s.til 
itself;  that  is*  tbe  number  of  pounds  of  water  required  for  the  production  of 
1  ponnd  of  dry  matter  Is  Increased  or  diminished,  according  to  tbe  available 
plant  food.  In  experiments  reeeiitly  comjOeted  at  the  Utah  station  tliis  prin- 
ciple has  been  put  to  the  test  under  irrigated  conditions,  and  it  was  found 
tbat  the  available  soil  fertility  set  free  during  one  season  by  persistent  boeing 
reduced  largely  the  amonnt  of  water  required  for  each  pounil  of  dry  matter— 
In  one  case  nearly  20  per  cent — tliat  two  or  more  years  of  fallowing  reduced 
tbe  water  cost  of  dry  matter  one>ba1f  or  more,  and  that  the  addition  of  com- 
mercial fertilizers  to  somewhat  infertile  soils  made  It  jiosslble  to  grow  «r  m- 
with  very  much  smaller  amounts  of  water  than  before.  The  limits  of  tht; 
application  of  this  leading  principle  are  yet  to  be  determined,  but  In  the  West, 
where  water  is  the  limiting  factor  of  crop  la-oduction,  any  new  m^bod  of  ooih 
serving  soil  moisture  is  of  very  great  ini|>ortauce. 

The  bacterial  life  of  the  soil,  as  affecting  fertility*  Is  also  strongly  Influenced 
by  Irrigation.  The  Utah  station  has  attempted  to  Investigate  the  subject  hy 
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Ptudylnir  tlu^  jiroductlon  nnd  nmYPmrTit  of  tiitratoa  In  Irrigated  soils.  No  very 
definite  reHultt}  bave  uh  yet  beeu  obtuiued  beyond  the  general  one  tbat  the 
periodic  application  of  Irrigatton  water  does  affect  definitely  tlie  piodnctloa 
and  distrltiiitlon  of  nitrntos  anrl,  in  rill  probnblllty.  the  ptodocton  Of  Other 
soluble  plant  foods.  Au  almost  virgin  lield  is  opened  bere. 

In  Ttew  of  tbe  relation  of  available  plant  food  to  tranMptratlon,  It  becomes 
iTinrn  important  than  over  to  dptprmlne  the  actual  fertiliziiiK  value  of  the  con- 
f^titueiits  of  tbe  irrigation  water  drawn  from  tbe  cbief  rivers  of  tbe  West.  The 
ArfaHma  station  is  notable  for  tbe  work  It  has  done  on  this  snbject  More 
should  bo  done,  however.  In  nil  the  arid  States.  In  eonnei-tion  with  this  phase 
of  tbe  work,  it  might  be  well  to  determine  tbe  limits  of  safety  in  tbe  use  of  the 
numerous  saline  springs  and  creeks  for  Irrigation  purposes. 

When  these  and  ot1:<  r  T>robleni8  crtnceriiinK  the  relationship  of  irrigation 
water  to  soils  have  beeu  atttacked  and  results  are  being  obtained.  It  will  bo 
foond  necessary  to  oondnet  soli  sorveys  for  tbe  purpose  of  enabling  the  iuves- 
tigjilors  to  aiii)ly  pro[ierly  the  i-onclusions  obtained  with  tyi)e  soils  to  the 
great  variety  under  cultivation.  These  surveys  must  dotormlne  primarily  the 
water  needs  of  the  soils,  and  In  that  respect  will  be  wholly  differeut  froiii  the 
old-fashioned  soil  surveys. 

The  work  to  be  done  in  elucidating  the  relationship  between  .'?oJi<!  nnd  Irri- 
gation water  in  actual  farm  practice,  as  above  outlined,  leads  inui  a  large 
and  mostly  utifrodden  field,  where  the  soil  chemists^  SOll  physicists,  soli  bac- 
teriologists, and  the  engineers  may  labor  long,  from  a  new  i>olnt  of  view,  with 
profit  to  themselves  and  the  Irrigated  section.  The  opiwrtuuity  to  enter  a  new 
field  sboitld  of  Itsdf  be  very  attractive  to  station  workers  who  have  hammered 
away  these  many  years  at  the  inherited,  8tereotype<l  i»roblems. 

Tbe  above-suggested  soil  studies  In  behalf  of  Irrigation  appeor,  no  doubt, 
ezhanstive  and  complex,  but  they  are  in  reality  less  so  than  the  Investigatloiia 
necessary  to  dotenidne  the  relations  between  plants  nnd  water  under  condi- 
tions of  irrigutiun.  The  yield  of  cr<>i>8  is  of  first  iniiK»rtauce  to  the  farmer. 
It  depends  upon  many  factors,  especially  the  total  qnantll^  of  water  nsed,  the 
time  of  application,  the  frequency  of  application,  and  the  manner  of  application. 
In  general,  it  bus  beeu  fouud  that  with  little  Irrigation  water  much  more 
imilu.  potatoes,  suimr  beets,  or  other  crops  is  produced  per  Inch  than  with 
hirirer  quantities  ftf  water.  In  fact,  the  crop-produclnj;  value  of  water  appears 
to  diminish  up  to  a  definite  limit;  tbe  addition  of  water  beyond  this  limit 
causes  In  'many  cases  an  actual  diminution  of  crop  yield.  Naturally,  this  Is 
of  fund  i:i M  ntal  Importanrr>  In  all  irrigated  sections,  and  should  be  jjlven  thor- 
.  ougb  luve»tl{^tion  for  all  classes  of  soils  and  crops.  Tbe  results  obtained 
dnrlnr  the  last  nine  years  of  irrigation  study  at  the  Utah  station  show  clearly 
that  In  rtah.  and  undoubtedly  in  all  the  Western  States,  entirely  too  much 
water  Is  used  for  tbe  production  of  crops.  A  more  moderate  use  of  water, 
according  to  the  findings  of  the  experiments  already  conducted,  would  double 
or  treble,  or  ixTliaps  iiniidrnple,  the  irrigated  area  without  ^tiding  tO  the 
amount  of  water  already  stored  In  reservoirs  and  carried  by  canals. 

The  total  yield  of  the  crop  Is  not  alone  affected  by  irrigation;  the  manner 
of  growth  is  likewise  influennHl.  For  instance,  il  *  time  of  maturiii-r  inny  bp 
delayofl  or  hastened,  which  is  well  worth  consideriug  In  many  places  where 
earliness  or  lateness  determines  success  or  failure.  The  relative  proportions 
of  plant  parts — leaves,  stems,  roots,  and  seeds — may  also  be  varied.  In  the 
production  of  wheat  and  other  plants  the  seed  of  which  is  of  a  high  value  and 
the  straw  of  little  value,  any  method  tliat  will  enable  the  fanner  to  Increase 
the  grail  It  the  expense  of  the  straw  has  a  distinct  economic  value.  The  rate 
•  of  frrf>wth  of  a  plant,  the  development  of  Its  root  system,  and  its  general  man- 
ner of  growth  are  strong' I y  intluenced  by  irrigation.  The  problems  of  fall 
Irrigation  end  the  utilization  of  the  early  spring  floods  must  be  studied  with 
reference  not  only  to  the  effect  upon  the  yield,  but  upon  tbe  g«ieral  growth 
of  tbe  crop. 

Next  to  tbe  crop  yield  stands  In  importance,  no  doubt,  crop  quality  as  It  Is 
affected  ?»v  irrliration.  It  Is  now  well  understood  that  the  comrK>sitIou  of  plants 
may  be  varied  at  will,  within  limits  yet  to  be  defined,  by  varying  the  amount  or 
method  of  irrigation.  Some  seven  years  ogo  the  Utah  station  found  that  by 
regulating  the  amoimt  of  water  applied  to  wheat  on  a  certain  shallow  soil  the 
protein  in  tbe  grain  was  raised  from  about  15  to  2<1  iwr  cent.  This  very  large 
▼ariatlon  can,  to  all  probability,  be  accomplished  only  n  l  r  unusual  soil  condl 
tlons.  I  tif  it  shows  as  an  extreme  case  the  possibilities  of  affectinK  the  comi>osl- 
tlon  of  i)lant8  by  irrigaUon.   It  has  been  stated  as  a  law  that  tbe  protein  * 
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fncrfRses  ns  the  amount  of  IrrlKfttinn  water  decreases.  Tn  {ho  stntly  of  thf  rda- 
tiou  of  reason  to  graiu  coiBiK>8ltiou  Ibm  has  been  subBtauiiaimi  i>>  amuy  Hintloas 
in  all  purts  of  the  eooDtry,  as  evidraced  in  many  recent  bulletins.  It  tias  also 
beo!i  t»bserved  that  sugar  and  starch  In  T>ot;it<H»s  nut\  snpnr  IxtIs  incrfaw  w!th 
Inciiusin^  amounts  of  irrigation  water  and  tltx  rea^p  with  Uecreasiug  irri^tion. 
The  composition  of  all  plant  parts  appears  to  be  aCTected  by  chanfring  irrlsi- 
tions.  AVitli  the  |)Ower  of  varying  at  will,  within  considerable  limits,  the  com- 
position  of  the  crops  produced,  it  should  be  possible  for  the  western  farmer  to 
enter  the  marketa  wltb  a  new  vigor  and  In  anccesBfnl  competition  with  any  dis- 
trlft  whicli  doos  not  possf's><  the  control  furnished  hy  irrljration.  Tlie  couiin? 
tendency  Is  to  \*alue  fomls,  both  for  man  and  beast,  more  and  more  on  the  ba^is 
of  quality.  Ab  that  tendeney  becomea  cryMalllaed  Into  practice  the  taaaaam 
v:i]tip  1o  the  Irrigation  fnnu<^r  of  hiMntr  nlilo  to  regalate^  In  a  meafOVG^  tllO  OOm- 
posltion  of  his  crops  will  become  more  evident. 

In  connection  with  tbe  anbject  of  tb»  qoality  of  Irrigated  cropa  mncb  work 
ne<'ds  to  be  done.  For  instance,  It  la  not  sntfiripnt  to  siy  that  wheat  ^t-'Wh 
with  little  water  is  rich  in  protein.  It  mnst  be  determined,  also,  to  wtmt  extent 
thla  difference  entera  into  tlie  floiir  made  from  the  gralna  At  tbe  Utah  atatioB 
a  mill  was  Installed  for  this  pin  r -  '-f^  some  six  rears  ;i2-o,  and  the  rejsnlfs  alreadj 
obtained  are  of  great  importance.  Similarly,  potatoes,  carrots,  cabbages*  and 
other  veiretableii  fnrown  witli  varlotis  arooanta  of  water  rtionld  be  tested  for 
their  cookinj:  value.  This  would  brinL'  into  service  the  doniestlc-^'lence  der>-irt- 
meats  as  coo{)erative  workers  in  an  exhaustive  and  scientific  aclieme  of  irriga- 
tion investigatlona  Still  forther.  the  plant  cbemff*  ahonld  probe  Into  the  my 
heart  of  the  chemical  constituents  of  the  plants  and  their  iKirts  to  learn  whether 
under  varying  conditions  of  irrigation  the  chemical  nature  of  the  individuals 
roughly  claasotl  as  protein,  sugars,  starches,  and  fats,  is  changed.  To  carry  tbe 
work  to  its  logical  end  feeding  experiments  should  be  inKtltut«»d  for  the  pnriH>s»' 
of  comparing  the  value  of  crops  produced  under  the  various  methods  of  irrifta- 
tlon  and  with  different  amounts  of  water.  It  appears  less  important  for  the 
western  atatlons  to  determine  the  feeding  value  of  each  kind  of  crop,  which  la 
belnsr  done  so  ^\  e!l  liy  stations  In  otlier  parts  of  the  TnltcHl  Statea,  than  to  estali- 
lish  the  fee<lini^  value  of  the  same  croi>s  grown  under  various  c»")nditions  of 
Irrigation. 

Slnc<i  it  has  been  o!)served  that  the  nature  and  growth  nf  plants,  the  per- 
centage of  BtHtlti,  ienveH,  and  stailiH,  and  the  qtiality  it.'ielf  are  influenced  by 
Irrigation,  tbe  question  has  been  repeatedly  raiseil  whether  or  not  it  la  possible 
to  hreetl  Into  plants  hy  continual  growing  imder  lrr!gate<l  condillons  certain 
delinite  characteristics.  Whether  this  can  be  done  is  doubtful,  but  it  is  cer- 
tainly worthy  of  careful  Inyeetlgatlon  and  opens  an  Interesting  Held  for  Hie 
student  of  plant  breetiing. 

As  for  the  actual  apparatus  to  be  used  in  irrigation  Investigations,  In  Vtah 
the  main  dependence  has  been  placed  upon  carefully  fluroed  farms  upon  which 
accurately  measuml  amounts  of  water  can  he  applied.  To  check  asralnst  the 
results  obtained  on  these  farms  a  vegetation  hou^e  has  been  employed  in  which 
pots  containing  different  soils  hsTe  been  subjected  to  treatments  very  mneh  Hke 
those  given  the  pints  In  the  exiHM'imental  Held.  Further,  to  check  n?minst  the 
results  obtulued  from  the  tlumed  farms  and  the  vegetation  house,  experlm^tai 
farms  have  been  established  for  one  or  two  seasons  In  nnmerous  places  throagh- 
out  the  State  atid  upon  which  accurately  nimsnn  ^i  :iiTinu)its  of  water  could  be 
applied.  It  has  been  a  source  of  gratiticatiou  to  note  the  degree  to  which  the 
conclusions  drawn  from  the  work  on  the  experimental  plats  were  corroborated 
by  tlie  n  sults  olit;iIn<Hi  on  the  larger  temporary  farms  under  new  conditi  'na 
In  various  parts  of  the  State.  Then,  back  of  the  field  work  have  been  the 
stendyin;:  lu  lp  of  the  laboratory  workers  In  the  chemlctil.  physical,  and  baeCe* 
rlolo^'ical  i.'ihoratories.  In  the  pursuit  <>f  tli<>  investigations  it  has  Xhh^u  noi'«"* 
sary  from  time  to  time  to  devise  new  apparatus,  and  this  has  been  one  of  the 
most  dlfihmtt  taflkSw  I  confess  freely  that  at  the  TTtah  station  we  have  sue- 
ceedeil  in  dointr  only  in  part  what  our  plans  contemi>lated  some  ten  years  nim. 
However,  enough  has  been  done  to  Justify  us  in  the  belief  that  It  would  be 
extremely  profitable  to  the  stations  and  to  the  West  to  have  such  inrestlgatfoos 
conductetl  on  a  larger  and  cooi)erative  scale. 

The  thing  that  most  impresses  a  student  of  irrigation  is  the  fact  tiiat  irriga- 
tion investigations  require  the  united  effort  of  men  of  a  variety  of  training. 
The  irrigation  engineer  can  do  only  a  part  of  the  work,  though  In  the  past  it 
has  h'^n  i]u-  custom  to  delegate  all  irrigaUoa  iuvesUgations  to  him.  The 

(Boil.  226} 


Digitized  by  Google 


117 

expert  Frttidenf  nf  Rollfi  Is  (Vinally  Important.  Thp  oliemtst  cnn  not  bo  (Tlsponsed 
wiUi.  As  tbe  influence  of  irrigation  on  the  Inieterlal  life  in  tlie  soil  becomes 
more  ftilly  imdmfood.  the  tNi.cterlo1oglst  will  be  In  imtei'  iteiiiand.  The  plant 
l>hy8iol<)j:ist  u  lll  fx  miulrotl  to  illnmlnate  ol)R  ur»'  oi  ik  r«  in  the  theory  of 
transpiration  and  tiie  transference  and  use  of  water  wlUiln  the  plant  Tlie 
soil  Tihysidfit  wfll  be  taxed  to  devtiie  methods  and  execute  sarveys  of  the  soils 
t>>  I'c  irrigatod.  As  the  work  i)r()jrr»'ss('s  other  fields  of  Invostlcation  will  conu? 
into  view,  and  workers  in  other  departments  of  science  will  be  Invited  to  Join 
In  the  pnnnit  The  solation  of  these  Important  lrrig:ntion  problems  seems, 
therefore,  to  depend  primarily  upon  tho  nnited  effort  of  many  workers  in  many 
stations.  I  am  not  advising  the  organization  of  any  more  scientific  assocla- 
ttons,  hut  it  certainly  would  be  helpfnl  If  the  stations  Interested  should  call  a 
c<mfer«nKt'.  iireforably  under  the  8nper\isIon  of  tlu»  oilit'e  of  Experiment  Sta- 
tions,- for  the  purfjose  of  discussing  the  great  Irrigation  problem  and  laying 
plans  whereby  the  work  can  be  undertaken  in  good  earnest.  It  may  not  be 
wise  for  any  one  station  to  attempt  all  the  phases  of  the  investigation.  It  may 
be  l>etter  If  a  division  of  the  worli  Is  made  amon^r  tho  various  statfona,  yet  that 
also  is  a  matter  for  discussion.  I  fear  that  until  the  stations  unite  to  solve 
the  problems  of  irrijxatlon  we  shall  make  slow  headway,  and  will  not  bo  able 
to  keep  pare  with  tho  doniands  ni;ide  upon  us  as  the  new  irrigation  projtvts  are 
completed  by  the  federal  and  state  governments  and  by  private  enterprise, 

CAanged  conditions  have  brought  the  nation  into  com|)etltion  ^\  n  s  the  world. 
The  nation  Itself  is  phu  inj;  mnro  ami  inore  of  Its  agricultural  burdens  upon 
the  WesL  The  value,  us  a  national  asset,  of  the  deep  fertile  soils  of  the  Weet, 
and  the  unequaled  power  possessed  by  the  farmer  who  ctmtrols  at  will  water, 
fine  of  the  fonr  great  factors  nf  plnnt  pro<luctlon,  is  beln^r  more  c  loarly  a]ipre- 
Ctated.  81owiy,  but  surely  the  popuiation  Is  moving  wetiitward.  The  exfieriiiieut 
stations  diouM  anticipate  the  future  and  no  longer  hesitate  to  devote  a  larger 
amount  of  energy  and  money  to  the  elnoldatlon  of  the  jirin  ii  N  s  tnidorlylng  the 
ancient  art  of  irrigation.  In  the  uttemiit  to  establish  a  »icionee  of  irrigation 
Important  discoveries  will  be  made,  which  will  benefit  the  whole  country,  and 
botiti  the  East  and  the  AVost  will  s.n  that  the  expenditure  of  time  and  nioo«j 
and  human  energy  has  beoti  wi  ii  i  istiiied. 

The  CiiAiRMAiN.  In  this  connoctlon  T  might  say  that  in  tho  humid  ro-rionn 
where  we  formerly  thought  Irrigation  was  unnecessary  we  liud  it  e.xoeeUiugly 
pvofltable^  and  these  problems  here  being  worked  out  so  successfully  In  the  arid 
tegton  win  he  of  great  value  there. 

D.  W.  May,  of  Porto  Rico.  Has  an  invest  I;:nt Ion  been  made  of  the  effect  of 
irrigation  on  the  bacterIol<>;;i(  al  contoiit  of  tlu>  f«>Il? 

J.  A.  WiOTSOE,  I  am  hanlly  ijualillotl  to  answer  that  question.  We  find  that 
nitrates  go  down  in  the  soil  and  come  up  again  as  the  soil  water  goes  down  and 
up.  When  water  Is  applied  to  the  soli  bacterial  activity  Is  Influenced  to  a  certain 
extent, 

F.  B.  Ltvnnn,  of  Mcmtana.  In  obserTatl(m&  upon  dry  farming  we  have  fonnd 
that  there  Is  a  very  close  relation  between  the  water  supply  In  the  soil  and  the 
nitrate  <'»>ntent.    In  dry  soli  there  Is  very  little  uitrato. 

In  reply  to  a  question,  J.  A.  WIdtsoe  stated  that  lu  the  tests  al  tho  I'tah  sta- 
tion it  was  found  in  every  case  that  by  the  addition  of  fertUlssers  to  infertile  soil 
the  amount  of  water  required  for  one  pound  of  dry  matter  was  greatly  dimin- 
ished. On  the  fertile  soil  the  effect  was  not  so  clear.  But  the  most  interesting 
feature  of  the  Investigation  was  that  by  letting  the  soil  lie  fallow  two  or  three 
years  there  was  a  corresponding  diminution  of  the  amount  of  water  required 
for  crop  proilnotioii. 

The  secretary  read  the  toiiuwing  iiaiier  by  E.  T.  Taunatt,  of  Montana : 

lanoATioir  IimmnsATioiis. 

The  investigations  of  the  Montana  Experiment  Station  along  the  lines  of  irri- 
gation practice  have,  for  the  past  four  or  five  years,  been  conducted  with  the 
object  of  eliminating  some  of  tb»  more  Important  dlfikmlties  encountered  by  the 
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Irrigator,  especlnlly  in  distrietK  whore  wMter  ts  not  Mcnred  in  sufficient  quantl' 
tIeH  to  furnish  an  abuiuiant  supply  at  ail  luiits.  • 

The  laws  of  Montana  rightly  limit  rights  to  "  lieneflclal  use,"  and  It  Is  upon 
that  law  as  a  hasis  that  the  station  !ms  bt  oii    orking,  b*'!!'^^iT)i'  f)iMf  • 
use"  should  api)ly  with  equal  right  to  tiie  truusi>orting  o£  the  water  supply,  as 
to  Its  actual  distribution  on  the  fields. 

When  the  streams  furnish  an  abundant  water  snpply  for  all  purposes  it  is 
oftentimes  difficult  and  well-nigh  impossible  to  make  a  commuoity  take  au  in- 
terest In  the  proper  and  economical  ase  of  the  sandy;  bat  wben  tbe  water  la 
Rcnroo  or  hn»  to  be  pumi^.  t!t<>  ;-t;UIon  has  found  more  ready  aaatotanoe  and 
a  greater  willingness  to  profit  by  the  advice  given. 

Tbere  are,  we  brieve,  a  very  large  aninber  of  problems  presented  to  tbe  IrrI* 
gator  and  thp  frrl^'ntinn  (Ti;:iTUM'r  which  desfn'e  careful  considoration.  Sonio 
of  tliese  prubleuiH  will  be  Holvetl  by  tbe  farmers  themselves  In  due  course  of 
time;  and  Improvement  will  be  made  only  after  attendlnir  tbe  school  of  ptnc- 
tical  cxpf'ricTH'e,  whiN-  ntlh  ts  w  ill  require  I'xperlniental  res<»an-li  work,  un- 
less we  are  content  to  cuuiiuue  exijendlug  money  along  tlie  same  careless  linen, 
wblch  bave  so  often  resnlted  In  financial  losses  and  falhures  of  tbe  IrHsatloo 
OOnipanicH  of  the  West. 

In  tbe  early  days  of  Irrigation  practice  the  canals  and  ditches  were  largely 
located  and  constmcted  without  a  thought  as  to  grade  or  velocity,  (leraiinglj 
the  only  object  being  to  deliver  the  water  to  tlie  land  as  qulokly  and  .  -^ily  as 
possible.  Practical  experience  has  since  demonstrated  tlie  fallacy  uf  these 
methods,  until  at  the  present  day  an  exfierienced  engineer  is  employed  on  most 
of  the  irrigation  projects. 

The  station,  therefore,  believed  It  rip:ht  and  best  to  investiirate  sucli  pr*>blenw 
as  were  considered  of  the  most  vital  importiuice  to  the  Irrigator  and  Stiite  in 
general.  We  recop^iis^nl  that  at  tbe  present  time  a  cousideraMe  imrtion  of  tbt^ 
irrigated  sec  tions  of  Montana  were  suffering  from  an  excess  of  water  deposited 
ill  the  sul>8oil  during  the  irrigation  season. 

This  could  be  avoided  in  a  measare,  by  the  proper  application  to  the  fields 
of  irrigation  waters.  But  wo  early  recognized  that  we  would  encounter  two 
great  dIfHculties  In  teaching  thin  to  the  farmers  of  the  State:  First,  the  prtic- 
tlcal  Irrigator  has  yet  to  lenm  to  give  the  technically  tralucfi  man  much  con- 
sideration In  such  matters.  The  practical  irrl^itnr  looks  at  this  (luestion  as  he 
would  in  buying  feeti  for  his  horses,  namely,  he  must  get  as  much  f»»r  his  money 
as  poBslblOi  and  If  he  has  a  greater  supply  than  be  can  properly  nae.  be  can 
afford  to  waste  it.  as  lie  hns  t^id  for  it.  lie  looks  upoo  Us  wat^  supply. 
a  little  water  is  a  good  thing,  more  of  it  is  better.** 

To  demonstrate  that  a  less  supply  of  water  will  produce  better  cropi  carries 
little  weight,  as  he  will  credit  the  result,  if  denmnst mtt-tl.  to  SOU  cultivation  OT 
weather  rather  than  proper  r^ulatlon  of  the  water  supply. 

Further  difficulty  was  also  presented,  as  we  knew  that  but  part  of  tbe  seep- 
age difficulties  could  be  charped  to  the  excessive  tiS4'  of  irriL'itlon  waters  iijxmi 
the  fields  and  that,  even  after  we  had  taught  the  prosier  duty  of  water  and 
tbe  farmers  bad  followed  our  teachings^  we  would  yet  have  a  considerable  por- 
tloTi  i  f  •tii«  dlfflculty  not  provldetl  for. 

In  teaching  the  duty  of  water  the  station  recognized  that,  in  addition  to  the 
prejudice  which  tbe  practical  Irrigator  seems  to  hold  against  the  technically 
traine<l  man,  the  human  element  eiitere<l  the  consid.  i ntinn.  in  an  effort  t<t  rry 
and  get  all  you  can  for  the  money.  We  therefore  came  to  the  conclusion  that 
we  could  beirt  teach  the  projicr  use  of  water  by  making  clear  to  the  Irrigator 
the  folly  of  exc^'ssive  use  of  water  and  the  d,una«e  ilue  tln-refroui.  We  also 
recognized  tliat  not  only  the  irrigator  but  the  caoai  companies  were  to  a  very 
large  extent  equally  subject  to  criticism,  and  If  we  were  to  obtain  the  beet 
results  for  tlie  State  we  must  "  hew  true  to  the  line**  and  treat  the  canal  com* 
panics  and  the  farmers  with  equal  Justice. 

Our  Irrigation  Investigations  for  the  post  four  years  have,  therefore,  been 
along  the  lines  of  sci'iia^e  and  drainage,  and  we  have  found  that  not  only  are 
there  lessons  for  the  farmers  and  canal  comimnies  to  lean),  but  that  the  irriga- 
tion engineer  has  many  points  he  can  study  to  good  advantage. 

In  <iur  seepage  investigations  we  early  demonstrated  that  the  larger  percent- 
age of  difhculties  arising  from  subirrigation  was  chargeable  to  the  canal  com- 
panies an<l  the  owners  of  ditches. 

Canals  and  ditches  In  the  several  parts  of  the  State  were  investigated  and 
their  seeiiagc  losses  varied  from  as  low  as  one-half  of  1  per  oent  per  mile  to  as 
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hiph  as  fi4  per  cent  por  mile  of  the  water  entering  the  ennnls.  These  records 
were  oot  takeu  from  uew  canals  and  dUcbes,  but  from  those  which  bad  be^ 
In  vm  for  trma  five  to  forty  yenrs. 

FruTii  Olio  sys1»  111  alone  \v»>  foiiml  nmre  than  Tin  [  ri  rent  of  the  entire  supply 
lost  before  reachiug  the  lands  to  be  irrigated.  Fortunately  these  eases  of  ex- 
cessive seepage  losses  apply  to  sections  In  the  several  canals;  if  it  were  not  the 
case  our  canals  would  all  l>e  excessively  short. 

We  are  not  able  to  barmouis&e  the  thought  of  "  beneficial  use"  with  the 
nsaal  method  of  trying  to  convey  tlie  waters  to  the  lands  through  canals  and 
ditches  constructed  in  gravel  with  the  velocities  so  higb  AS  to  abaoliltely  PMK 
vent  the  deposit  of  silt,  as  also  to  erode  the  soil  itself. 

In  many  parts  of  the  irrigated  sections  of  the  West  and,  iu  fact,  in  nearly 
every  irrigated  section,  we  observe  tracts  of  once  valuable  agricultural  lands 
rendered  valueless  thronfjh  snhirriuatlon  and  the  consieqtient  deposit  of  alkali. 
In  many  of  the  vulJeys  of  Aiouiaiiu  this  damaged  laud  coveri^  areas  thousands  of 
acres  In  extent. 

Varions  pnblications  ui>on  the  subject  have  been  publlshtHl  In  accusing  the 
luriuers  of  wasteful  extravagance  in  the  use  of  water;  and  the  author  has 
met  reprawiitatives  of  some  of  the  larger  canal  companies,  who»  pointing  to 
HOT!!*'  snhmerjred  tract,  remarked:  "It  is  strange  that  these  farmers  can  not 
l>e  made  to  realize  the  damage  they  cause  to  their  proiMirties  by  such  wasteful 
nw  of  water."  Some  years  since,  and  after  Inirestigatiug  condltioos,  we  be> 
came  convinced  that  it  was  nwessary  to  learn  more  of  the  triie  cause  of  the 
dillicuity  and.  In  addition  to  a  study  of  the  methods  for  applying  water  to  the 
lands^  investigated  the  losses  from  the  canals  of  several  of  the  Taileys.  In 
one  cauul,  about  2(>  miles  in  length,  we  found  an  nctunl  seei  ii^'c  loss  of  20,3 
second-feet.  As  this  canal  is  one  of  the  oldest  and  best  constructed  iu  the 
8tAt6»  in  all  probability  the  losses  above  recorded  are  close  to  a  minimum  as 
comi)ared  with  other  newer  ;uul  more  i>oorly  constructed  canals.  It  miy  be 
didicult  for  some  to  realize  just  what  volume  of  water  20Ji  seeond-feel  of 
seepage  represents.  In  order  to  assist  in  tbls  matter,  we  will  snppose  tbat  it 
were  possltde  to  collect  nil  of  this  seejiage  Into  one  channel  and  to  cU'lIvcr  It 
into  one  reservoir  without  evaporation.  If  we  consider  the  area  of  the  floor 
of  our  reservoir  as  covering  100  acres  and  that  the  side  walls  of  tbe  reservoir 
were  vertical,  this  amount  ^  f  w.ii  r  would.  In  one  year's  time,  fill  the  reservoir 
to  a  depth  of  147  feet,  lu  other  wurds,  we  would  have  Hiled  a  reservoir  2,087 
feet  square  and  over  147  feet  deep. 

If  we  consider  ntdy  the  irrigation  season  of  tliree  months,  nnd  madf  m  like 
reservoir  to  cover  10  acres,  we  would  yet  fiili  this  suialler  reservoir  to  a  depth 
nt  907 JS  feet  And  with  all  we  mnst  keep  in  mind  tbst  the  sbove  figures  must 
([even  under  the  most  favorable  conditions)  represi'id  the  mlidmum  stH'pago 
loss  from  this  canal;  for,  if  we  could  elimiuate  the  drainage  effect  from  the 
csnal,  the  seepage  losses  would  exceed  the  20.3  second-feet  by  an  unknown  and 
possibly  larjie  amount. 

It  may  be  of  Interest  to  note  that  these  losses,  if  they  could  be  avoided, 
would  represent  a  gain  to  the  eouutuny  (taking  the  value  of  the  water  as  low 
as  w  e  have  been  able  to  learn  of  its  sale  in  the  State,  $2  per  Inch  per  season) 
of  $l,ti20,  being  equal  to  an  investment  of  $20,325  with  Interest  at  8  |>er  cent. 
It  is  also  evident  that  It  would  be  imiiossible  to  save  absolutely  all  of  the 
water  Included  In  the  seepage  losses.  From  another  canal,  some  16  miles  in 
length,  and  which  rwelved  a  considerable  subsurface  Intiow  from  stream  cross- 
ings, we  found  a  seepage  loss  of  321  sei^ond-feet.  In  another  canal,  10  miles  iu 
length  and  in  the  sam^  district,  and  subject  to  even  greater  sul>8urface  Inflow, 
we  found  a  seepage  loss  of  n.")]  second-feet  Tlu^  ioss^-s  from  the  two  canals 
during  one  hundred  days  o!  iha  in  igatlon  period  furnished  a  volume  of  water 
capable  of  filling  to  depth  of  7  feet  a  reservoir  2  ndles  square.  These  flgureSk 
we  know,  neither  represent  the  total  ii^»<»n!i«,'e  loss  from  the  two  canals,  nor  the 
total  seeimge  losses  from  the  irrigation  system,  and  yet  it  is  capable  of  sub- 
merging to  a  depth  of  7  feet  ovet  2,500  acres  of  land. 

The  question  which  at  once  confrf)nts  the  encrineer  hs,  How  shall  we  remedy 
the  dillicuity?  Like  all  other  ills,  we  must  hrst  learn  the  cause  and  locate  the 
seat  of  the  difficulty  before  a  remedy  can  be  Intelligently  applied,  and  In  this 
we  find  ourwlves  lacking  proper  Information.  We  examine  our  reference  books 
and  reports  and  invariably  we  are  advised  that  the  average  seepage  loss  in 
canals  Is  sucb  and  sucb  a  per  cent  per  mile.  We  realise  ftolly  tbat  tbe  seepage 
lowes  iu  gravel  are  greater  tban  In  clay,  and  yet  Uttle  or  no  mention  is  made 
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of  tho  fi\ot  \n  our  p"l^''^<'^t''^ns.  Wr  ndvJso  otir  fartnorR  ntid  canal  owner??  to 
puddle  or  cement-line  their  canals,  and  we  are  not  able  to  intetllgeally  adTlse 
at  Just  what  pc^t  or  how  far  we  must  eairy  thto  work  before  It  eeawe  to  iHve 
proper  financlnl  roturn.  We  are  Inckin^  nt  tlu>  lir^-sont  time  reliaM*'  dnta 
relative  to  tbe  seepage  losaee  from  canals  eoustructed  of  tiie  various  materiais 
and  the  effect  of  age  to  redndnir  these  loMea  nnder  varrliV  vetodtfai.  With 
proper  infornintlon  aloiit;  tlicsc  lines  tlio  irrfpatlon  engtoeer  cotild  intcllljrontty 
and  economically  provide  against  seepage  losses  at  the  time  of  constructioo. 
Tbe  farmer  or  canal  owner  could  ascertato  wftibin  a  rMiMmable  depo^  of  accii* 
rary  where  it  would  juiy  fo  cxisonrt  labor  in  mnklii^  tlio  ditch  or  oatial  more 
water-tight  than  provided  by  the  materials  with  wbich  tbe  canal  la  const  meted. 
Tftblee  of  mich  a  character  would  be  of  valne  not  only  to  the  en^neer  bat  to  the 
canal  owner  and  irrigator,  esiieclally  if  wo  t!tiiM»lonionted  tbe  same  with  a  table 
showing  the  volume  of  the  losses  in  terms  which  could  be  appreciated  by  the 
laymen.  The  term  "second-foot"  or  "cubic  feet  per  second"  carries  Httle 
information  as  to  quantity  when  read  by  Uis  average  person,  while  tbe  tens 
"  miner's  inch  "  Is  even  more  indefinite. 

The  author  recoffnlzes  in  seepape  losses  what  lie  believes  to  be  one  of  the 
greatest  menaces  to  the  successful  future  of  the  irriijatPil  interests,  and  is  of 
the  opinion  that  little  pood  will  result  in  attempting  to  correct  the  difficulty 
through  teaching  "  duty  uf  water."  The  state  laws  which  liiiiit  the  water  rights 
to  bcneflcial  use  are  stei)s  in  tiie  right  direction,  and  Aonld  be  supplements  bf 
other  laws  penalizing  canal  companies  niul  ditdi  owners  when  excessive  soopflre 
losses  occur  In  canals  and  ditches.  To  proiwrly  malie  such  a  law  efftvtive,  we 
must  i<now  more  of  the  actual  seepage  losses  la  the  several  classes  of  materials. 
Tho  aiTtlior  has  found  in  his  investigations  canals  to  which  coultl  prnncrly  be 
cliarged  a  very  large  amount  of  <Iamage  to  lands  below  on  account  of  see[«ge, 
and  yet  these  sjjme  canals  actually  carried  a  greater  volume  of  water  15  miles 
l)cli>w  than  at  the  headiratcK  These  canals,  while  subject  to  heavy  Seepage 
losses,  were  serving  as  drains  for  Irrigated  lands  above. 

In  one  case  in  particular,  we  found  07  second-feet  of  water  entering  the 
gates,  while  IT)  miles  below  n  flow  of  1fir»  so<'on(l-ftH»t  was  recorded.    A  Inw 
penalizing  seepage  losses  would  have  i)eeu  inoi>erative  against  this  canal  uuieas 
the  canal  was  specially  examined. 

From  the  enirlnecrin'^  irrifrntion  investigations  roudncteil  hy  tho  experiment 
station,  the  author  is  of  the  oiiinion  that  far  greater  general  g<»<Ml  would  result 
If  we  confined  our  studies  less  to  tbe  farmer  himself  and  more  closely  to  the 
conditions  snrronnding  him  and  then  made  these  conditions  the  obJeet-lessoB 
from  which  we  are  to  teach. 

To*hold  the  farmer  responsible  for  the  great  damage  done  to  submerged  lands 
and  to  say  nothing  about  tho  losfsos  from  canals  is  hound  to  cnu55e  the  farmpr 
to  distrust  either  our  intelligence  or  honesty.  The  average  fanner  will  gire 
little  credence  to  the  person  who  demonstrates  that  be  Is  not  tlmrongUy  poilad 
In  his  specialtyt  or  to  tbe  person  wii  >  fmrs  to  state  the  fhcts^  lest  thQr  affect 
the  interests  of  some  comiiany  or  f  uri  > >i  ntlon. 

J.  D.  TowAR,  of  Wyoming.  There  is  one  point  that  has  not  l»e<'n  discuF«fd 
iu  connection  with  these  two  pajHirs  wliich  iuii)res8es  uie  very  forcibly,  auii 
that  is  the  point  that  Doctor  Wldtsoe  hinted  at  as  to  the  formation  of  perhaps 
another  society  for  the  promotion  of  Irrigation  science.  I  believe  that  In  view 
of  the  many  problems  that  we  have  in  the  States  where  Irrigation  is  practiced 
there  is  a  real  need  f<ir  the  irri^iation  engineers,  diroci>»rs  of  ex|>crin)ent  stn- 
tious,  and  others  to  get  loirether  and  form,  perhaps,  a  section  of  tins  asscK  ia- 
tlon  or  form  a  new  association  for  tbe  studying  and  worliing  out  of  ibetie 
various  prohlema  The  paper  that  Doctor  Wldtsoe  has  given  us  has  outlined 
a  large  number  of  imix>rtant  experiments,  and  no  InaUtntkm  In  the  West  Is 
capable  of  taking  up  all  of  these.  It  seems  to  me  that  by  the  stations  getting 
together  some  of  this  field  could  be  divided  up  and  some  very  Imrtortant  sci- 
entific work  carried  on.  i)articnlar1y  tmder  the  Adams  fund.  I  want  to  throw 
out  (liis  s|winl  sutrgrestion.  it  seems  to  me  it  is  something  we  ought  to 
materialist;  in  tlie  uear  future. 

F.  B.  LtNFicLD.  I  have  been  thinking  about  this  Question  of  irrigation  a  great 
deal  during  the  sixteen  years  that  I  have  lived  In  this  western  country.  I  agves 
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with  Doctor  WIdtsoe  on  one  point,  vte,  that  in  our  experimental  work  we  taave 

becu  cousldering  this  matter  of  Irrigation  in  many  i»iaces  from  the  wrong 
Rtandp<tint.  In  other  words,  tlioro  are  two  distinct  fields.  The  one  is  tlio  field 
of  the  engineer,  the  other  is  the  iield  of  the  ui<iu  who  hns  liud  Iiim  odtu atioiKiI 
foundation  iu  biology,  chemistry,  and  agricultural  i)ractice.  One  is  the  ques- 
tion of  getting  water  to  the  land  and  the  other  la  apidylng  the  water  to  the 
land.  The  one  is  mailing  available  the  stored  water  supply ;  the  other  la  using 
water  to  giow  cropa.  There  seems  to  uw.  therefoi<>,  (•>  be  some  need  finr  re- 
organization of  our  methods  of  attackinK  this  prfiblLMii.  In  our  work  we  are  con- 
sidering the  application  of  water  to  ihe  land  as  an  a.miciilt iiral  problem,  but 
associated  witli  the  chemist  and  the  biologist.  It  is  the  qnesliun  of  the  relation 
of  water  to  tbe  soil  and  the  crop.  The  other  question  is  one  of  engineering 
construction,  of  getting  water  to  the  land  and  preventing  or  correcting  evils 
that  come  from  Its  excessive  use.  This  requires  not  a  bioiogical  or  chemical, 
I  nt  :in  cnKliuHThifr  training.  In  the  past  we  have  been  trying  to  combine  both 
of  ttiese  lines  uf  work,  and  I  have  sometimes  quest i<ri<!  whether  we  liave  made 
the  progress  we  slioiiid  hail  we  had  another  point  oi  \  it  \v. 

In  my  studies  in  the  IJast  tlie  all  imi>ortaut  question  in  crop  production  was 
toil  f^llty.  My  Observation  and  experiences  in  the  West  has  led  me  to  give 
the  superior  consideration  to  tlie  water  supply.  This  is  not  because  soil  fer- 
tility Is  not  important,  but  because  the  availability  of  the  soil  faulty  depends 
upon  the  water  supply.  In  the  dry  country  a  water  supply  we  must  have,  for 
without  a  water  supply  we  can  not  use  th"  f«'rfi!ity.  In  our  investigations  on 
the  dry  farms  in  Montana  we  have  ol>taiued  more  bushels  of  grain  from  two 
crops  grown  iu  alternate  y^rs  than  we  have  got  from  four  crops  growu  con- 
tinuously on  the  land.  We  have  tried  to  find  an  explanation  for  thla»  and  our 
studies  have  led  us  to  believe  ^t  the  sise  of  the  crop  depends  mainly  upon 
two  things.  First,  the  iivailalvle  water  supply,  and.  secund,  tlie  available  fer- 
tility P.Tir  on  the  dry  land  If  we  do  not  plve  special  attention  to  preserving 
the  waltr  supjily  in  the  soil  and  stt  making  «iMiditions  favofable  to  the  liac- 
terial  growth,  and  to  the  chemical  ciiauges  in  the  8«)il,  there  is  no  preparation 
of  the  plant  food  and  the  result  is  much  reduced  ylelda 

BLEcnoir  or  QmciaHi  or  thx  Sacnoii  aro  UBUBBas  or  tbb  ExnouTiVK 

OOUURTEB. 

The  committee  on  nf>?ninatlons  being  ahsent,  after  a  brief  session  of  the  sec- 
tion as  a  counnittee  of  the  whole,  tbe  secretary  announced  the  selection  by  the 
ooomiittee  of  the  following  oflteers  for  the  ensuhig  year:  For  chairman  of  the 
section,  F.  B.  Unfleld.  of  Montana;  secretary,  H.  L.  RuMell,  of  Wisconsin; 
nieml.ers  of  the  executive  committee,  W.  H.  Jordan,  of  New  York,  and  C.  F. 
Curtiss,  of  Iowa ;  additional  member  of  the  program  committee,  W.  H.  Beal, 
of  Washiniiton.  D.  C. 

The  secliou  then  adjourned  sine  die. 
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LEHER  OF  TRANSMIHAL 


U.  S.  Department  op  Aoricdlturb, 

Ofpicb  of  Exfebimbnt  Stations, 
Washington^  D.  0,,  AprU  30^  1910. 

Sm:  I  have  the  honor  to  transmit  herewith  a  report  on  the  delivery 
of  water  to  irrigators,  prepared  by  Frank  Adams  under  the  direction 
of  Samuel  Fortier,  chief  of  irrigation  investigations.  The  sueeessfol 
operation  of  an  irrigation  enterprise  depends  very  largely  upon  the 
system  adopted  for  distributing  water  to  the  irrigators.  No  single 
foctor  adds  more  to  the  chances  of  success  for  both  the  canal  owners 
and  the  farmers  than  an  assurance  that  water  will  be  delivered  when 
it  is  due.  In  this  report  Mr.  Adams  describes  the  systems  adopted 
on  .^omo  forty  or  fifty  irric^ution  enterprises  throughout  the  West, 
in  the  hope  that  the  descrij)tioh  will  lead  to  the  more  general  adop- 
tion of  efficient  systems  of  distribution,  that  it  will  impress  irrigators 
and  irrin::ition  mana^n'rs  with  the  value  of  measuring  the  water  used, 
and  that  it  will  ereate  a  greater  general  uuei'est  in  the  efficient  man- 
agement of  irrigation  enterprises.  Mr.  Adams  wishes  to  acknowl- 
edgi'  the  assistance  of  several  members  of  the  field  force  of  this 
Offic  e,  as  well  as  tli;tt  ol  J.  C.  \Mieelon.  E.  R.  Morgan,  U.  L.  Parshall, 
C.  (i.  Jones,  \\.  K.  Bowcn,  F.  G.  liaey,  S.  W.  Cressey,  and  II.  J. 
Quayle. 

It  is  reconunended  that  this  report  be  published  as  a  bulletin  of 
this  Office. 

Kespect fully,  A.  C.  True, 

Director, 

Hon.  Jam  Lis  AVii.son, 

Secretary  of  Ayriculturc. 
I  Hull.  I'l'oj 
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DELIVERY  OF  WATER  TO  IRRIGATORS. 


mTBODUCnON. 

This  !)iilletin  is  initinkd  l<»  <?i\o  m  description  nnd  roviow  of  the 
best  ft'utures  of  the  delivery  of  water  to  irrigators  ns  tliM-losed  by 
pnictiee  in  the  iiTi*rate(l  seetions  of  the  United  States.  It  is  not  n 
complete  treatment  of  tlie  subject,  because  nearly  every  canal  pre- 
sents interesting  poifits  of  difference  from  other  canal  ,  and  the 
data  on  which  it  is  based  come  from  but  forty  or  filiy  systems. 
However,  tlie  systems  fmni  wliich  information  has  Ir'co  drawn  are 
among  the  best  nnina^d  in  this  country,  and  they  at  least  show  the 
best  typical  practice  in        important  l)ran(li  of  canal  management. 

More  of  the  systems  selected  for  description  are  located  \n  Cali- 
fornia than  in  any  other  State.  This  is  because  it  has  been  possible 
to  gather  data  about  more  systems  in  California  than  in  any  of 
the  other  States,  and  not  necessjirily  because  more  can  be  learned 
from  California  practice  than  from  practice  el>e\vhere.  However, 
outside  of  the  canals  operated  by  tlie  United  States  Keclanuiition  Serv- 
ice, the  canals  around  Riverside,  Cal.,  have  the  most  complete  syst(>ms 
of  delivery  to  be  found  in  this  countrv;  vet  the  delivery  systems 
there  are  relaiivel\  no  more  complete  than  those,  for  instance,  on  the 
Consolidated  Home  Supply  and  Lai  nner  County  canals,  in  Colorado, 
or  on  the  Bear  River  Canal,  in  TTtah.  Under  the  Riverside  and 
other  southern  Califoniia  canals  water  for  irrigation  has  reached  its 
highest  value  in  this  country,  and  it  is  natural  that  more  attention 
should  hQ  given  there  to  etVicient  unuiagemcnt  than  on  canals  where 
water  has  a  lower  duty  and  is  less  valuable. 

Tn  additioii  to  the  11  California  canals  whose  delivery  systems  arc 
described,  North  Pod  in .  Larimer  County,  Consolidated  Home  Sup- 
ply, and  Kockyford  canals,  in  Colorado:  Wheatland  Canal,  in  Wyo- 
ming; the  Farmei.^'  C'anal,  in  Montana;  Upper,  Soutli  Jordan, 
Utah  and  Salt  Lake,  Davis  and  Weber  Counties,  and  Bear  River 
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canals,  in  Utah;  Nampa-Meridian  Irrigation  District  Canal,  in 
Idaho;  Sunnyside  Canal,  in  Wadiington;  two  small  canals  in  Hood 
River  Valley,  in  Oregon;  Truckee-Carson  irrigation  project,  in 
Nevada;  Tempo  Canal,  in  Arizona;  and  Northern  and  Pecos  canaK 
in  New  Mexico,  are  included. 

Field  data  were  gathered  during  the  irrigation  season  of  1908 
from  all  of  these  canals  and  from  those  included  from  California 
Besides,  the  irrigation,  reports  of  the  Office  of  Experiment  Stations 
were  drawn  upon  for  many  suggestions,  pertinent  to  the  subjeci« 
that  have  been  included  in  them  from  time  to  time,  and  notes  taken 
in  the  field  prior  to  beginning  this*  bulletin  were  used  whenever 
pertinent. 

TEE  IMPOETANGE  OF  WATEE  BELIVEEY. 

After  a  canal  is  completed  it  is  found  that  questions  yet  remain 
for  decision  that  are  far  more  perplexing  than  the  mere  construction 
of  ditches.  Aside  from  individual  or  small  partnership  ditches, 
probably  no  canal  has  been  constructed  in  this  country  of  which  this 
has  not  been  true.  How  to  manage  a  canal  so  that  each  irrigator 
shall  receive  water  in  the  amount  and  at  the  time  required  by  his 
crops;  how  to  divide  water  so  that  each  irrigator  shall  receive  the 
amount  to  which  his  water-right  contract  or  his  interest  in  the  canal 
entitles  him;  how  to  organize  a  force  and  a  system  for  water  delivery 
that  will  accomplish  both  of  these  results  without  friction  and  at  a 
cost  irrigators  will  pay,  are  questions  that  no  canal  management  has 
been  able  to  settle  except  by  long  and  costly  experience.  Yet  these 
are  questions  the  solution  of  which  in  a  large  measure  determines 
the  success  or  failure  of  a  ^stem. 

While  practically  all  canals  have  more  or  less  satisfactui  y  systems 
of  water  delivery,  those  on  some  canals  are  very  much  better  than  on 
others,  and  probably  on  few  if  any  canals  are  those  who  are  charged 
with  water  delivery  fully  satisfied  with  the  methods  in  use.  Every 
canal  superintendent  or  manager  realizes  that  his  biggest  problem  is 
the  measurement  and  delivery  to  the  farmers  of  the  water  carried  in 
his  canal,  and  all  of  them  eagerly  seek  information  about  the  deiiveiy 
systems  used  elsewhere.  Every  such  official  realizes  that  irrigators 
know  only  one  test  of  successful  canal  operation — ^an  ample  water 
supply  when  and  where  needed.  Especially  regarding  the  details  of 
water  delivery — methods  and  devices  for  measurement,  books  for 
keeping  field  notes,  forms  for  making  reports  and  keeping  records, 
plans  of  rotation  or  continuous  delivery,  and  kindred  questions- 
information  is  most  eagerly  sought.  It  is  for  this  reason  that  this 
bulletin  is  wholly  confined  to  the  presentation  of  such  information. 

[BbU.  2SS) 


Digitized  by  Google 


11 


SYSTEMS  USED  ON  TYPICAL  ERTEEmSES  IE  GAUFORHU. 

THE  OAQE  CANAL  COl&PANY. 

The  plan  of  water  delivery  uaed  on  the  Gage  Canal  at  Riverside, 
Cal.,  is  perhaps  better  known  than  any  other  in  this  country.  The 
water  carried  by  it  has  the  exceptional  agricultural  value  of  $1,000 
per  miner^s  inch,  and  the  need  for  accurately  measuring  the  water 
and  keeping  records  of  its  use  has  never  been  qu<%stioned. 

The  canal  is  controlled  and  managed  by  the  Gage  Canal  Company. 
In  addition  to  this  company  there  are  several  entirely  separate  in- 
terests concerned  in  the  delivery  of  water  to  irrigators,  of  which  the 
largest  and  most  important  are  the  East  Riverside  Water  Company 
and  the  San  Jacinto  Water  Company.  The  former  comprises  the 
holders  of  696  inches  of  water'  granted  by  the  Gage  Canal  Company 
to  Mathew  Gage.  This  company  has  issued  its  own  stock  in  exchange 
for  these  rights  and  controls  the  distribution  to  the  users  of  all  the 
water  drawn  in  section  2,  comprising  the  second  5  miles  of  the  main 
canal.  The  Gage  Canal  Company  delivers  all  the  water  drawn  from 
section  f^,  comprising  Arlington  Heiglits.  The  San  Jacinto  Water 
Company  receives  a  small  supply  at  the  lower  end  and  delivers  it 
independently  of  either  of  the  other  companies.  The  East  Riverside 
company  pays  its  proportion  of  the  expense  of  maintaining  and 
operating  the  canal  in  sections  1  and  2  to  the  Gage  Canal  Company, 
which  pays  all  the  bills  pertaining  to  the  expense  of  the  system  and 
prorates  them  among  the  small  interests.  The  irrigators  in  Arling- 
ton Heights  own  stock  in  the  Gage  Canal  Company  and  pay  their 
respective  shares  for  maintaining  and  operatin<r  tlic  canal. 

The  water  supply  for  the  Gnge  Canal  is  derived  from  flowing 
artesian  wells  in  the  IxmI  of  Santa  Ana  River  and  from  wells  pumped 
by  a  number  of  electric  pumping  plants.  The  main  canal  is  20.16 
miles  long.  There  are  22  pressure  pipe  lines,  averaging  1.5  miles  in 
length,  supplying  Arlington  Heights.  The  main  pipe  lines  are  of 
riveted  steel  varying  from  10  to  6  inc  h(  .<  in  diameter.  The  brjin<  lies 
are  of  riveted  steel  also,  6,  5,  and  4  inelies  in  diameter.  In  addition 
to  the  pressure  pipes  of  riveted  steel,  a  few  blocks  close  to  tlu^  canal 
receive  water  from  concrete  pipes  not  under  pressure.  The  East 
Riverside  Water  Company  has  30  open  laterals  averaging  0,5  mile  in 
length,  and  2  pressure  pipe  lines  of  riveted  ste<»l  varying  from  12  to  4 
inches  in  diameter,  each  about  5,000  feet  long.  Tlie  remainder  of  the 
system  is  covered  by  gravity  lines  of  cement  and  vitrified  clay  pipes, 

•The  legal  miner's  inch  In  California  Is  one-fortietli  of  a  cubic  foot  per  sc<_'oud. 
The  customary  miner's  Inch  and  the  one  wblcli  enters  Into  most  of  the  old  con- 
tracts In  southern  California  Is  oue<fiftieth  of  a  cubic  foot  per  second.  Where 
the  minor's  liu  h  Is  ust^d  In  this  bulletin  Id  describing  the  systems  of  southern 
Callfomin  tli**  latter  is  meant. 
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ranging  from  12  to  6  inches  m  diameter.  The  gravity  lines  have 
few  laterals  and  usually  each  covers  1  holding. 

The  water  right  under  these  systems  is  1  miner's  inch  (4-inch  pres- 
sure), or  9  gallons  per  minute  for  each  5  acres.  The  amount  required 
for  the  planted  lands  to  date  is  about  1,740  miner^a  inches,  there 
being  8,684.40  acres  irrigated  under  the  entire  canal,  3,484.40  of  which 
are  in  the  district  controlled  by  the  East  Riverside  Water  Conipmiy. 

The  main  irrigation  season  begins  in  April  or  May  and  continues 
to  November,  the  heaviest  application  being  made  in  the  early  spring. 
During  dry  years  considerable  water  is  run  from  November  to  May. 

KAINTIKANCB  AND  OPBBATION. 

An  engineer  is  at  the  head  of  all  deliveries  and  of  all  nitiimerianoe 
and  operation.  The  force  iindor  liini  is  eniimi'i-ated  in  iiill  lHdt>\v,  tlie 
duties  and  ^^nlarics  of  each  man  being  stated.  \\'liile  this  forct-  aUrii.l> 
to  holii  eaiial  nuiintenanco  and  operation  it  is  concerned  chietly  with 
water  delivery. 

For  the  water  sources,  headgates,  section  1  aiui  j)art  of  section  -2, 
comprising  the  upper  5  miles  of  tlie  main  canal,  the  following  are 
employed : 

(a)  A  suj)erintendent  of  water  sources.    Salary  $125  per  month; 

not  an  engineei-. 

{h)  Four  men  to  care  for  pninj>ing  plants,  at  $2.i^ri  jut  day  eadi. 
These  men  vi-it  the  l-J.  jiumping  plants  at  intervals  of  one  and  one- 
half  hours  both  dav  and  niirht. 

{(■)  Carpenter  and  handy  nnm  for  repairs,  at  i^^-J.jO  per  day. 

(fJ)  One  man,  at  $1.75  per  day.  to  care  for  delivery  to  the  Hunt 
&  Cooley  ditch,  clean  canal  of  weeds,  and  make  [HMMt^dicnl  visits  to 
the  flumes  in  the  upper  section  of  the  canal,  a  distance  of  5  miles  from 
lieadworks. 

For  the  East  Riverside  section,  the  lower  end  of  section  2,  the 
following  are  employed: 

(fi)  A  head  zanjero,  at  $11')  per  month,  with  no  conveyance  fur- 
nished. Reports  to  the  office  of  the  company  at  Riverside  immedi- 
atelv  after  n(K)n  daily  and  receives  orders  for  water,  left  there  bv 
telephone  or  in  person.  Attends  to  delivery  of  water  from  ihe  lower 
4  or  Ti  miles  of  main  canal  in  section  2  and  is  responsible  for  main- 
tenance of  this  portion  of  the  canal. 

{h)  One  assistant  zanjero,  at  $00  jjer  month,  who  patrols  the  uppr 
8  miles  of  canal  and  delivers  235  inches  to  irrigators,  including  35 
inches  to  the  Artesia  Water  Company. 

(<")  One  man  to  attend  to  canal  cleaning,  at  $1.75  per  day. 

For  Arlington  Heights  section  (sec.  3)  the  following  are  employed: 

(a)  A  liead  zanjero,  at  $150  per  month,  with  no  conveyance  fur- 
nished.  He  oversees  all  delivery  in  section  3,  receives  reports  from 
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the  aasistaiit  zanjeroS)  and  makes  all  reports  to  the  engineer  at  Hiyer* 
side.  He  is  responsible,  also,  for  the  condition  of  the  canal  and  pipe 
lines  in  his  section. 

(b)  Two  assistant  zanjeroS)  at  $85  per  month  each,  and  no  convey- 
ances furnished.  Each  makes  deliveries  within  his  section  of  the 
canal.  This,  however,  is  necessary  only  daring  the  summer  months; 
during  the  remainder  of  the  season  the  head  sanjero  takes  part  of  the 
work  and  one  of  the  assistants  the  balance. 

(e)  One  man,  at  $3.25  per  day,  and  an  assistant^  at  $1.75  per  day,  to 
care  for  pipe  lines  and  hydrants  under  the  direction  of  the  zanjt  ros. 
These  men  are  employed  about  ten  months  in  the  year. 

{d)  Two  Japanese,  at  $1.75  per  day,  who  report  to  the  head  zanjero 
three  times  daily  the  amount  of  water  entering  Arlington  Heights 
section  and  discharged  to  the  San  Jacinto  Water  Company,  and  the 
amount  of  water  in  the  lower  section  of  the  canal. 

(e)  Four  Japanese,  at  $1.75  per  day  each,  employed  during  six 
months  of  each  year  to  clean  canals  of  grass  and  other  vegetable 
growth. 

(/)  One  night  man,  a  Japanese,  at  $1.75  per  day,  whose  duty  it  is 
to  take  out  of  the  canal  the  moss  that  is  collected  by  a  grating  about 
1,500  feet  above  the  lower  end  of  the  canal  and  to  keep  dean  a  screen 
at  the  lower  end  of  the  canal. 

PLAN  OF  DELIVERY. 

ArUngUm  Heights  ««cH<w.^Water  is  delivered  in  the  Arlington 
Heights  section  principally  through  pressure  pipes  of  riveted  steel, 
each  main  pipe  line  covering  two  tiers  of  10-acre  tracts,  which  are 
laid  out  in  regular  blocks,  the  lots  being  intersected  at  regular  inter- 
vals by  streets  and  avenues.  Each  irrigator  is  entitled  to  the  equiva- 
lent of  a  continuous  flow  of  one-fifth  miner's  inch  per  acre,  but  as 
it  would  be  impracticable  to  handle  such  a  fiow,  water  is  allowed 
to  accumulate  and  is  delivered  in  rotation.  About  80  or  85  per  cent 
of  the  irrigators  permit  it  to  accumulate  for  forty^five  days,  a  few 
irrigate  every  sixty  days,  and  the  rest  irrigate  every  thirty  days. 
The  owner  of  a  10-acre  tract  whose  share  of  water  has  been  accumu- 
lating for  sixty  days  is  entitled  to  a  30-inch  flow  for  ninety-six  hours. 
Except  in  the  spring,  when  the  land  is  relatively  loose  from  plowing, 
this  amount  can  not  be  held  on  the  land  so  long,  and  consequently 
few  irrigators  use  their  full  allowance  of  water.  Water  is  delivered 
on  all  parts  of  the  system  at  the  same  time,  25  or  30  users  receiv- 
ing water  at  the  same  tima  When  an  irrigator  desires  water  he 
makes  written  application  to  the  company  on  forms  furnished  to 
him.  The  by-laws  of  the  company  (Art.  IX,  sec.  2)  provide  that 
<*he  shall  give  the  corporation  at  least  four  days'  notice  of  such 
desire  and  accept  the  water  on  any  day  or  days  that  the  company 
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may  be  able  to  arrange  for  the  supply  thereof."  The  canal  conipun}- 
will  not  recognize  orders  received  in  any  other  form  and  will  receive 
orders  only  through  the  office.  The  orders  received  at  the  office  are 
segregated  by  zanjeros*  districts,  the  chief  zanjero  retaining  those 
which  he  will  personally  fill  and  giving  to  the  assistant  zanjeros 
those  for  their  respective  districts.  The  company  acknowletlgi's 
receipt  of  orders  on  postal  cards,  stating  when  water  will  be  delivered. 
The  forms  of  application  and  receipt  are  as  follows: 

Form  of  order  for  water  from  the  Uage  Canal  Company, 
D«te  ,M0... 


No.  of  inches. 


Block  Lot. 


To 


W*tcr  Order.  Rivkrbide,  Cai  ,  lai— . 

THE  GAGE  CANAL  COMPANY. 


I 


Please  deliver  Inches  of  water  for  use  of  loU  

block  eominenclng  on  the  morning  of  .......  the  .... 

day  of  ,  190...  for  ....  dajs. 

^aJgnatoK.)   

The  company  will  not  undertake  to  deliver  wat«-r  unles< 
this  form,  properly  filled  up  and  nignecl,  is  Wit  at  the  otTirc 
of  the  company.  64fi  Seventh  street,  at  lea-M  four  (4)  day* 
before  the  water  if>  required.  Water  will  b<>  deliv»  r»>«1  t^ 
Hhareholders  in  accordance  with  Section  II  of  Article  IX  of 
the  companv'9  by-Uws,  each  order  having  precedence  ac- 
cord ioR  to  the  w»  of  ito  delivery  M  the  oomiNUir's  ofliee 
as  above. 

N.  B.— Anyone  loaDd  tamperinfr  with  the  hydrant;, 
measuriux  boxes,  or  any  of  the  coiuuany'B  property  will  be 
Itraaecutca  under  ■ectloni  468,  M2;  es&oi  the  penni  code. 


Form  wed  fry  the  Qage  Canal  r<„ni>an\i  for  notifying  irrigators  of  time  watrr 

tiUl  bv  delivered. 

RrrcMiOE,  Cai»  ,  in. .. 

Dbak  filft:  Your  vnter  order  of  received  UHley.  Water  will  t»e  delivered  

The  c.M.r  CKS\h  Company 

Zuujeru'H  oQice  hour*:  lu6,30  u.  m.;  1.15  to  l  ib  and  fi.30  to  7  j».  ni.  Kindly  phone  if  iiwt-wary 
daring  above  hottn. 

Sections  of  the  canal  about  feet  above  the  lower  end  have 
been  enlarged  and  cement  lined  to  form  equalizing  basins  to  over- 
come the  fluctuations  so  often  found  at  the  lower  ends  of  canals. 
They  are  large  enough  to  hold  a  flow  of  60  inches  for  three  days,  and 
have  been  found  to  insure  better  service  to  the  lower  irrigators  and 
permit  of  a  more  uniform  flow  to  the  San  Jacinto  Water  Conipauy. 

The  East  Riverside  Water  Company, — ^At  the  beginning  of  each 
season  the  secretary  of  the  East  Riverside  Water  Company  gives  t 
statement  to  the  head  zanjero  showing  the  amount  of  water  to  which 
each  user  is  entitled  during  the  ensuing  season.  The  zanjero  then 
arranges  with  the  users  as  to  what  day  or  days  of  each  month  they 
desire  to  receive  water,  and  the  same  days  are  held  throughout  the 
season,  each  irrigator  receiving  water  evciy  thirty  days*  The  regu- 
larity of  the  schedule  is  not  allowed  to  be  broken  by  the  last  day  in  t 
31-day  month,  but  during  that  day  the  water  either  is  run  into 
the  reservoirs  or  a  little  extra  su[)ply  is  given  to  those  who  for  any 
rea.<M>n  have  not  received  a  full  share.  Each  day  at  noon  the  assistant 
zanjero  reports  to  the  head  zanjero  the  amount  of  water  needed  U> 
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supply  the  users  in  his  district  tlie  next  day.  The  head  zanjero  states 
this  amount,  tojorether  with  what  his  own  district  will  require,  to  the 
head  zaiijoro  of  the  Gage  Canal  Company.  Each  irrifjator  gives 
written  notice  to  the  zanjero  of  the  amount  of  water  desired  and  for 
what  part  of  his  allotted  period  it  is  desired.  The  notices  are  not 
required  to  be  sent  tlirough  the  offiee  of  the  company,  as  in  the 
Arlington  Heights  section,  but  are  taken  l)y  the  head  zanjero  on  Ids 
daily  visit  and  di>trii)utcd  between  tlie  assistant  zanjeros  and  himself 
for  tilling.  No  rules  or  regulations  have  been  issued  by  the  company 
for  the  guidance  of  the  irrigators  or  the  zanjeros,  but  the  zanjeros 
Ikivo  been  allowed  to  work  out  a  satisfactory  system,  and  they  are  sup- 
ported by  the  directors  of  the  company.  .tVs  in  the  Arlington 
Heights  section,  deliv- 


/.A 


eries  are  made  onlv  for 
periods  of  twenty- four 
hours  or  multiples 
thereof.  The  zanjeros 
do  not  make  changes 
in  the  delivery  at 
night  under  eitiier  of 
tlu'se  systems. 

M casiU'i/Kj  Jvvfci  s, — 
The  first  point  of 
measurement  on  the 
ma  in  canal  of  the  ( iage 
company  is  at  the 
township  line,  5  miles 
below  the  headgate, 
where  there  is  a  rec- 
tangular weir  with  a 
crest  length  of  IGO 
inches  and  an  auto- 
matic water  register.  In  addition  to  tlie  continuous  record  of 
the  water  register,  three  readings  of  the  amount  of  water  pass- 
ing over  the  weir  are  taken  daily  and  reported  to  the  superin- 
tendent of  water  sources.  The  next  point  of  measureuient  is  at  weir 
No.  2,  wheie  water  is  delivered  to  Arlington  Heights  {>vv.  ?})  over  a 
lOO-inch  rcelangular  weii-  with  a  register.  The  third  point  is  at  tlie 
lower  eu<]  of  the  canal,  wliere  water  is  delivered  to  the  San  Jacinto 
A\'ater  Company  over  a  I'C-inch  rectangular  weir  pi-ovided  with  a 
water  icgister.  At  tlu'  hea<l  of  each  main  lateral.  Iioih  in  the  East 
Kiverside  and  Arlington  Heights  sections,  there  is  a  "JU-inch  rectangu- 
lar Weil",  on  which  measurements  are  made  twic<'  daily.  At  each  jioint 
of  delivery  on  Arlington  Heights  there  is  a  10-inch  rectangular  weir 
set  in  the  sitle  of  a  cement  hydrant  box  (fig.  1).   in  the  .section  cov- 
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ered  by  the  East  Riverside  Water  Company  there  is  a  10-ineh  or  a 
154nch  rectangular  weir  wherever  a  branch  lateral  leaTee  the  matD 
lateral,  and  a  hydrant  box  at  each  point  of  delivery  to  irrigators. 
These  boxes  are  open  on  top  and  have  the  weirs  set  in  the  center  of  a 
cement  partition.  On  Arlington  Heights  fhe  flow  into  the  main  pipes 
and  alro  into  the  hydrants  is  controlled  by  regular  low-down  water- 
works valves. 

BECXIRDS,  FORMS,  AND  CHABOBS. 

A  complete  record  of  water  clclivory  is  kept  l)v  tlie  Gage  Canal 
Company,  but  none  is  ker)t  by  the  East  Riverside  Water  Company, 
except  notes  of  daily  deliveries  maile  by  the  zanjeros  in  scratch  books 
furnished  by  themselvc  ""iid  never  turned  in  fo  the  office.  On  Arlinjr- 
ton  Heights  each  zanjero  enters  all  deliveries  in  a  scratch  book,  which 
is  not  turned  in  to  tlie  company,  and  from  this  make?;  up  a  daily  re- 
port in  duplicate  on  the  form  printed  below,  sending  the  originals  to 
the  office  at  Riverside  and  retaining  the  duplicates. 

Form  of  zanjvroM'  daily  report  ft  used  by  thcUagc  CwMl  Company, 


GAGE  CANAL  COMPANY. 

ZanJero'B  itatij  Report. 

JHLtf,  ,  1»0 — . 


Trust  Co. 

OnngeCo. 

Other  snmoL 

UiU  Bicick.  tarltc*. 

I^it.  Block.  InehM. 

N«n«.  Lot  Blo^  InclMti 

■ 

WiittT  iisi'd  nlM>Vf  wi  ir  No  1!,  •■  ■  Incbcs. 

Water  pastting  wclr  N«.   inches.  Total,  IdcIms. 

^  ■  ■ '     »  £4mjen>. 

A  number  of  years  ago  a  ledger  was  started  by  the  Gage  Canal 
Company  and  kept  for  a  year  or  two^  in  which  a  complete  record  of 
the  deliveries  to  each  irrigator  was  entered  from  the  sanjeros'  daily 
reports.  The  company  has  come  to  realize  that  this  record  is  very 
valuable,  and  during  the  season  of  1908  it  entered  the  records  for  the 
years  during  which  the  ledger  was  not  used.  The  intention  is  to 
maintain  the  ledger  complete  hereafter,  as  it  will  require  not  more 
than  fifteen  minutes  each  day  to  make  the  entries.  The  ledgier  sheets 
are  17  by  24  inches,  and  each  sheet  has  a  space  for  the  records  of  de- 
livery to  48  irrigators  for  twelve  months.  On  these  sheets  the  names 
of  the  irrigators  are  entered,  with  the  exact  location  by  lot  and  block 
and  the  area  of  the  holdings,  the  shares  of  stock  owned  by  each,  the 
day  water  was  turned  on  each  month,  the  number  of  days  it  ran,  the 
date  it  was  turned  off,  and  the  total  amount  delivered* 
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The  cost  of  water  delivery  and  distribution  by  the  Gage  Canal 
Company  on  Arlington  Heights  during  the  past  few  years  has  ranged 
from  50  to  65  cents  per  acre.  In  1901  it  was  64  cents;  in  1903, 
51  cents;  in  1904,  54  cents;  in  1905,  about  52  cents;  in  1906,  about  47 
cents;  and  in  1907,  about  53  cents.  This  included  about  two-tliirds 
of  the  salary  of  the  secretary  and  the  salaries  of  the  zanjeros,tbut  no 
part  of  the  salary  of  the  engineer.  In  the  section  operated  by  the 
East  Riverside  Water  Company  the  total  expenses  charged  to  water 
delivery  in  1908  were  $3,310,  or  an  average  of  about  95  cents  per  acre 
for  the  entire  8,484.40  acres  supplied. 

r 

TBB  BIinSBSIDE  WATEB  COKPAKY. 

Another  important  system  at  Riverside  .»>  thnt  of  the  Riverside 
Water  Company,  wiiich  irriiTJite^  0.500  ncre^  of  citrus  orchards, 
1,500  acre-  of  alfalfa.  200  to  oOO  acres  of  grain  in  dry  years,  and  500 
acres  of  miscelhiiicoiis  crops.  It  receives  water  from  Warm  Creek, 
artc>^ian  wells,  and  pumps,  and  lias  a  maximum  flow  in  its  two  main 
branches  of  .3,000  miner's  iiiciies,  or  00  cubic  feet  |ier  second.  This 
is  maintained  with  very  little  chanire  throii<j:hont  the  irri«:ation  sea- 
s«on.  The  larger  brancli.  known  a-  tlie  Fpper  Canal,  is  10  nnles 
long  and  the  smaller  lirnnch,  known  a.-^  J>)wcr  Canal,  12  mile--  long. 
Treading  from  the-r  (wo  branches  are  ai)proxiniately  40  mik--  of 
laterals,  consisting  of  both  open  ditches  and  pii^e  lines.  About  750 
irrigators  are  supplied  with  water. 

PLAN  OP  DELIVEBY. 

Water  delivery  on  this  sj'stem  is  in  charge  of  a  superintendent, 
who  attends  also  to  the  maintenance  of  the  canal  and  pipe  lines  and 
receives  a  salary  of  $125  per  month.  Under  him,  in  direct  charge 
of  delivery,  i:^  a  head  zanjero  at  $120  per  month  and  three  assistant 
zanjeros  at  $108  per  month.  One  of  the  zanjeros  is  employed  but 
eight  months  in  the  year,  and  each  furnishes  and  feeds  two  horses. 
For  the  purpose  of  delivery  the  s^^stem  is  divided  into  four  districts. 
One  zanjero  covers  Ui)per  and  T^iwer  canals  for  a  distance  of  alxmt 
10  miles  on  each  canal;  the  next,  about  15.5  miles  on  each  canal :  the 
third,  about  3  miles  on  each  canal  to  the  end  of  one;  and  the  fourth, 
the  remaining  canal  to  its  lower  end,  a  distance  of  9  miles.  Each 
zanjero,  except  the  one  on  the  upper  section,  receives  orders  and 
makes  rejwrts  by  telephone  at  noon  of  ea-  b  day.  The  one  on  the 
upper  section  receives  hi.s  orders  and  makes  his  reports  daily  at  the 
office  in  Riverside  in  person. 

The  basis  of  water  deliverv  followed  bv  this  company  differs 
entirely  from  that  of  either  of  the  companies  describe<l  previously. 
No  water  is  delivered  unless  applied  fo?  in  writing  and  paid  for  in 
SS&»*— Bull.  220— 10 — 2 
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advance  of  delivory.  The  users,  instefid  of  InMiifr  restricted  to 
eific  anioimts  of  water  at  re^ilai-  intci  vaN.  may  ro<-('iv'e  it  wlu  in-^cr 
and  to  whatever  exletit  clc^irid  except  in  tinir-  of  iimi-ual  >horta<rP. 
Avhen  the  supply  proratt'il  nccordiufr  to  the  hiiiiiImt  of  "^hares  h«»ld. 
Tlje  rule*;  of  llir  <  ()inpa!)y  recpurc  that  a  riotirc  of  coiitcinphitcd  ]»ro- 
ratin^  iini-t  hi-  j>ul»li>h('tl  at  least  thirty  clay>  hcfoiv  it  is  Ih'^iui.  To 
poveru  flic  matter  of  orders  for  water  and  payments  theivfor,  the 
following  rules  have  been  adopted  and  are  strictly  enforced: 

( 1 )  Onlors  must  l)e  placed  In  the  office  of  the  comiiany  three  full  diiy«  before 
the  dai^  of  (IflivfTv. 

(2)  (  ontinued  onJers  iimst  l»e  placed  fu  the  ofllce,  or  with  the  zanjcro  Ui 
charge,  at  leui«t  twenty-four  hours  before  the  expiration  of  the  preceding  ordcc; 

(3)  Water  will  be  charged  at  the  rate  prevailing  at  the  tlm^  of  delivery. 
(•I)  Thoae  having  water  iiaid  for  in  advance  iiuist  ;:iv(>  the  !*anie  notice  as 

otliers,  <«l1hor  Mt  tlie  <»IHce  of  iho  fv>!npMTiy  or  to  (ho  znrijort*  in  f-hnri^*. 

(5)  It  u;i(<T  IS  S^>lf1  !lt  !1   less  [>rif'0  tll.'UI  llic  r.ltr  ItXrd  li\    tli>'  >  Uy  tnij^tw-ji, 

the  i»iice  may  l>f  ad^aiu-cil  sit  any  tiua?  wiiiioiii  noti^-*'.  ami  all  water  ruu  ther^ 
after  fdiall  be  chanted  nt  mil  rates. 

(6)  Zanjeros  are  infitrncted  to  receive  no  money  for  water  nor  to  mcelre 
water  orderti.  except  continued  orders.  Tt)f>  ccmipany  will  not  be  rHi|Nnslble 
for  money  or  orders  unleKft  taken  at  the  office  of  the  company. 

Ever}*  day  during  the  irrigation  seaix>n  the  total  flow  received  into 
the  system  is  divided  among  the  zanjero««,  according  to  the  orders 
received,  each  taking  the  proportion  to  wliich  he  is  entitled  as  neariy 
as  he  can  without  measurement.  Tjong  pnicticc  has  enabled  the 
zanjeros  to  do  this  with  approximate  accuracy.  Each  zanjero  de- 
livers to  about  15  irrigators  daily,  varying  from  10  to  50  inches  to 
each.  Usually  10  inches  is  furnished  for  each  one  for  twenty-four 
hours  every  four  or  five  weeks. 

The  Riverside  Canal  has  the  following  devices  for  water  measure- 
ment: A  rectangular  weir  and  Watson  water  register  at  the  head  of 
the  main  canal,  to  measure  the  supply  from  both  surface  and  artesian 
sources;  a  -IS-inch  rectangular  weir  at  each  pumping  plant,  over  each 
of  which  there  is  :m  ;iv«  l  age  flow  of  200  miner's  inches;  and  a  box  for 
measuring  nunorV  inches,  at  the  head  of  each  main  lateral  and  at 
each  point  of  delivery  to  users,  where  there  is  sufficient  fall  for  its 
use  (H«:.  *2).  AVhere  the  fall  is  not  sufficient  the  laterals  have  been 
rated  with  a  ctirrent  meter,  and  in  some  cases  a  scale  has  been  attached 
to  the  box  showing  the  flow  in  inches  at  different  depths. 

RKU>R1>S  AND  CIIABti£S. 

The  records  of  water  flow  and  delivery  kept  by  this  company  con- 
sist only  of  the  register  sheets  taken  from  the  water  registers  at  the 
head  of  the  canal  and  the  zanjero^s  reports  of  daily  deliveiy,  sub- 
mitted by  telephone.  No  records  are  kept  of  the  flow  in  the  maiD 
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laterals.  This  flow  varies  from  day  to  day  and  during;  the  day  as 
required  to  fill  orders.  No  report  forms  are  used  for  measurements 
taken  by  the  zanjeros,  and  no  weekly  reports  are  filed  in  the  office. 

From  1885  to  1888  water  was  sold  at  a  flat  charge  of  7.5  cents 
per  24-hour  inch ;  in  1888  the  charge  was  raised  to  10  cents,  in  1898 
to  15  cents,  and  in  1000  to  25  cents.  In  1903  the  company  instituted 
a  schedule  of  rates,  varying  according  to  season,  on  the  theory  that 
water  is  more  valuable  when  scarce  than  when  plentiful.  The  sched- 
ule of  charges  per  24-hour  inch  since  that  time  has  been  as  follows: 
July  15  to  October  31,  25  cents;  November  1  to  February  28,  10  cents; 
March  1  to  May  31,  15  cents;  June  1  to  July  15,  20  cents.  With  a 
uniform  flow  throughout  the  season  the  average  charge  per  24-hour 


Fio.  2. — Device  iisod  by  the  Rlvprsldc  Water  Company  for  meaHiirlnt;  miner's  inohen. 


inch  would  1)0  16^  cents.  Under  three  of  the  laterals  the  water  is 
not  charged  for  on  this  basis,  but  a  flat  rate  is  made  of  $12  per  acre 
per  year.  This  plan  is  followed  als<)  in  alK>ut  12  cases  where  water 
is  raised  from  the  canal  to  lands  above  by  means  of  current  wheels 
or  motors,  and  also  in  some  cases  where  facilities  for  measuring 
water  are  lacking. 

The  irrigators  under  the  system  are  satisfied  generally  with  the 
plan  of  delivery  because  they  can  get  water  as  often  and  in  such 
quantities  as  they  desire,  provided  it  is  paid  for  in  advance,  and  as 
no  schedule  of  delivery  has  been  adopted  they  are  not  compelled 
either  to  irrigate  at  a  certain  time,  regardless  of  whether  or  not 
they  wish  water,  or  lose  their  turn.    Some  of  the  users,  however, 
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object  to  the  cost  of  water,  which  is  said  to  average  ahoni  slO  per 
acre  per  annum,  but  these  objectiourf  are  not  made  to  tlie  by^tem  of 
delivery. 

The  total  cost  of  delivery  on  the  system  in  1908  was  >i  .  >^!,  or 
nlxMii  73  cents  per  acre.  The  cost  consisted  of  $^l,'^9r)  for  zuiijeros, 
$l.os()  for  the  secretary,  and  IjiSTS  ai>  one- fourth  of  the  salary  of  the 
sujXTUitendent. 

THE  SAITTA  ANA  VAUiET  IRRIGATION  OOMPANT. 

This  is  a  cooperative  coTiipaiiy  ifriirating  17,000  acres  of  citni- 
and  wahuit  orchard-^  m  ;ir  >aiila  Ana  from  the  Santa  An?  Kivcr 
and  wells.  The  main  canal  is  I-J  miles  lon<^.  and  has  a  niuxinunii 
flow  of  4,'>0()  inches  and  an  avcragi'  How  of  l.tOO  inches.  At  the 
end  of  V2  miles  it  branches  iiit'>  two  nnim  lateral.-,  which,  with  the 
principal  distributaries,  aggregate  bb  miles  in  length. 

PLAN  OP  DEUVERY. 

Water  delivery  under  this  system  is  under  the  direct  charge  of  a 
superintendent,  who  receives  a  salary  of  $125  per  month.  Under 
him  are  five  zanjeros,  three  of  whom  receive  $70  each,  one  $05,  and 
one  $00  per  month.  A  portion  of  the  secretary's  time  is  devoted  to 
keeping  the  records  of  delivery. 

During  winter  and  spring,  when  water  is  plentiful,  irrigators  are 
allowed  water  when  and  in  the  quantity  desired,  as  under  the  River- 
side Water  Company's  system.  In  the  main  irrigating  season  the 
water  is  rotated  ac<  <>rduig  to  rules  and  regulations  of  the  company, 
rule  No.  2  being  as  follows: 

Water  will  be  served  from  the  company's  gates  only;  it  will  be  limited  at  all 

times  to  one  hfitir  to  the  sharo.  unU'ss  it  Im»  ninninp:  to  wnsti*  or  be  otlienrise 
ordorofl  hy  tlw  Ixmni  of  dinn'tors*,  aiu!  will  he  run  h\  tnm  nf  imtp^.  oxoepC 
whfii  runninK  to  \vnsf<»,  tlie  riKlit-liand  jiate  l)oiiif:  served  tirsl,  where  two  come 
opposite,  aud  tUe  larjier  streauis  before  the  taualler  ones. 

Wben  the  water  Is  runalng  to  waste  and  is  tbentfore  on  appllcatloo.  the  lhalt 
is  bereby  suspended,  except  iu  the  case  where  another  IrrigBtor  needs  the  mt» 
ditch  or  gate,  in  wliieb  cast»  tlie  limit  shall  bo  retained,  includinK  only  the  Btodc 
appnrteTunif  tn  tli»>  hmd  lrriL»;it»*«l  tlimiitrh  s  iid  diti  li  or  j^Jite.  an»l  l»e  enforrrd 
from  till'  (late  cil  tlie  first  of  tlie  <  ..uilii  t in;:  :ii<iili(  ati<Mis.  on  twenty-four  hours' 
notice,  nntll  such  other  irrigator  lias  be^ni  servcni  t(»  the  amount  of  bin  limit. 

When  water  Is  thus  on  application,  the  sanjeros  riiall  serve  the  trrigwtora  in 
the  order  of  the  application  on  the  company's  hooks,  shall  canc^  every  apfdtei- 
tion  where  the  irrigator  refuse  s,  after  due  notice,  to  talie  the  water  wlien  hi"« 
turn  «'oni<'s,  Mtul  shall  serve  in  i:.';i(i>r  a  se<-«Mi(l  titiu'  on  the  s;tnio  wliile 
mifill'  d  ai»|ilkatious  from  other  irrigators  remain  <  u  Uic  e«»mpany's  book*-. 

Bule  No.  3  provides  that  water  shall  be  delivered  only  in  definite 
heads  to  he  measured  under  ^l-incli  pressure  above  the  top  of  the 
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opening  through  whidi  it  is  measured,  at  rates  estimated  and  fixed 
from  time  to  time  by  the  board  of  directors.  A  full  head  is  100 
inches,  measured  through  an  opening  38)  inches  wide  by  3  inches 
deep.  Frequently  less  than  a  full  head  is  deliyered. 

The  water  is  rotated  between  the  two  main  branches.  Four  weeks 
are  required  to  cover  the  entire  irrigated  area,  the  time  being  divided 
about  equa]  ly  between  the  two  branches.  The  date  of  beginning  each 
run  is  posted  in  public  places  and  published  in  the  local  newspapers. 
When  water  is  on  application/'  that  is,  ample  for  all  demands,  any 
irrigator  may  obtain  a  supply  during  any  or  all  runs  by  making 
application  at  the  office  of  the  company  forty-eight  hours  in  advance 
of  delivery  and  paying  for  it  at  that  time.  When  the  supply  becomes 
too  low  to  deliver  on  application, strict  rotation  is  followed,  beginning 
at  the  upper  ends  of  the  laterals.  The  time  the  full  head,  100  inches 
per  acre,  is  delivered  during  periods  of  rotation  varies  with  the  sup- 
ply available  at  the  source,  the  minimum  being  twenty  minutes.  If  a 
fractional  head  is  used,  the  time  is  correspondingly  increased.  The 
stream  commonly  used  for  citrus  orchards  is  25  inches.  The  (quan- 
tity of  water  usually  available  per  acre  is  not  enough  for  citrus 
orchards  but  more  than  enough  for  walnuts,  the  latter  requiring  only 
two  irrigations,  one  early  in  the  s^ji  lug  and  the  other  early  in  the  fall. 
This  has  given  rise  to  the  common  practice  of  renting  shares  of  stock. 
The  regulations  of  the  company  permit  this,  with  the  proviso,  how- 
ever, that  such  renting  shall  be  in  writing  and  good  for  only  one 
year,  but  subject  to  renewal  at  the  end  of  the  year.  The  form  for 
making  such  temporary  transfers  is  very  simple,  being  merely  an 

order  on  the  company  to  "  allow  to  use  shares  of 

my  water  stock." 

The  zanjeros  are  supposed  to  be  on  their  respective  beats  at  6  a.  m., 
and  to  report  to  the  office  at  Orange  between  11  and  12  o'clock  for 
orders.  They  are  required  to  visit  every  gate  taking  water  at  least 
once  each  day  but  are  not  out  at  night  except  in  emergencies. 

The  measuring  box  is  merely  a  cemented  section  of  the  lateral  with 
a  measuring  board  set  in.  The  water  is  forced  into  the  boxes  by  stop 
gates  set  in  the  cemented  sides  (Bg.  3).  The  farm  laterals  at  the 
points  of  measurement  are  uniformly  33j|  inches  wide,  and  if  a  full 
head  is  desired  an  opening  the  full  width  of  the  lateral  and  3  inches 
high  is  used,  sufficient  water  being  turned  into  the  box  to  cause  it  to 
stand  4  inches  above  the  top  of  the  opening.  If  only  50  inches  is  de- 
sired, an  opening  half  the  width  of  the  box  is  used.  This  opening  is 
at  one  side  of  the  lateral,  however,  and  gives  an  uneven  contraction. 
The  inch,  as  measured  by  these  boxes,  is  not  accurate,  the  contractions 
are  not  complete,  and  it  is  not  the  legal  miner's  inch  of  the  State. 

CBaU.  229] 


Digitized  by  Google 


22 


RECORDS,  FORMS,  AND  CHARGES. 

As  all  water  delivered  by  this  company  is  paid  for  at  regular  rates, 
complete  records  of  delivery  are  necessary.    Each  zanjero  is  provided 

with  a  field  book, 
ruled  in  blank,  for 
keeping  daily  rec- 
ords. In  this  lKX)k 
are  noted  (1)  the 
name  of  each  irri- 
gator served: 
the  exact  time  deliv- 
ery is  Ix'gun  and 
ended;  (3)  the  size 
of  head  delivered  to 
each,  and  the  ditch 
and  gate  from  which 
delivered;  (4)  the 
number  of  hours  of 
dav  water  and  the 
number  of  hours  of 
night  water  taken  by 
each:  and  (5)  the 
charge  for  the  water 
delivered.  This  field 
book  is  in  the  form 
of  an  ordinary  time 
book,  with  a  line  to 
each  name  and  a  col- 
umn to  each  day. 
From  these  l>o()k«5 
the    zanjeros  make 


_L_ 


T" 

I}' 


FlQ. 


Saction  *A"  *B" 

3. — Devlcp  used  by  the  Santa  Ana  Vall^'j 
Company  for  measiirinK  minor'H  inclu'K. 


Irrigation 


uj)  the  daily  report  cards  sent  to  the  office.  A  copy  of  this  daily 
rept)rt  card  is  given  here. 

Form  of  daily  report  card  used  by  the  Santa  Ana  VaJU'if  frrifjntinn  Compntiv. 

DAILY  HKPORT  C\IW.    SANTA  ANA  VALLEY  IRRK'.ATION  i  OMTAN^'. 
I  rertify  lhaf  I  have  elellvero«l  water  to  dav  nn  reported  l)elow  : 

No  

 1!>0.. 

  .  Zan)ero. 


Name. 

Hemd. 

Diteh. 

1 

<Jalo.S'f'l*^ 
1  a.  m. 

Started 
p.  tu. 

Stopp<«d 
a.  m. 

Stopped 
p.m. 

Short- 

Hi 
Day. 

ran. 
Night. 

L.P. 

1 
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When  an  irrigator  applies  for  water  at  the  ofRce  of  the  company 
he  brings  a  small  book,  similar  to  a  bank  passbook,  in  which  the  sec 
letary  enters  the  amount  of  payment  and  the  time  water  is  wanted. 
An  entiy  of  the  payment  is  also  made  in  a  loose-leaf  ledger,  and  the 
charge  is  later  entered  from  the  daily  report  of  delivery  sent  in  by 
the  zanjero.  The  passbook  and  the  ledger  thus  give  a  complete 
statement  of  each  transaction.  The  forms  of  both  the  passbook  and 
the  ledger  are  suggestive,  and  are  given  below : 


Form  of  fimnhook  used  fur  paymcniit  for  tratrr  tlvlivtrvd  by  the  Santa  Ana 

Valleif  Irriffation  Company. 


Date. 

To— 

He»d. 

Day. 

NMrbt. 

Amount. 

Amo«mt. 

 1  

 1  1  

::::::::::j:::::::::::: 

 1 

Form  of  water  ledger  used  by  the  Santa  Ana  Irrigation  Cnmpany, 


Dato. 

To- 

Date. 

Head. 

r  

1 

Api>. 
book. 

Debit. 

Crvdit. 

Balance. 

1 

■ 



:::::::::::: 

1 

The  usual  charge  for  water  delivered  dnriug  the  spriiifi:  and  sum- 
mer is  30  to  40  rents  per  hour  for  a  full  hea<l  of  100  inches.  In 
winter  the  charge  is  only  20  cents.  Ditrt  ii  iit  rates  have  been  estab- 
lished for  water  delivered  during  the  day  and  that  delivered  at 
night,  the  night  rate  being  15  cents  when  the  day  rate  is  liH  ( cuts 
per  hour.  The  by-laws  provide  that  from  March  1  to  September  30 
day  bom's  shall  extend  from  5  a.  m.  to  7  p.  ni.  and  from  ()( (olu  r  1 
to  February  28  from  6  a.  m.  to  0  p.  m.  When  the  supply  falls  the 
head  usually  remains  the  same,  but  the  length  of  time  is  reduced, 
sometimes  to  twenty  minutes. 

The  chaiges  for  quantities  over  one-tenth  of  a  full  head  are  on 
the  regular  basis  rate;  for  one-twentieth  of  a  full  head  the  rate  is 
increased  50  per  cent,  and  for  one-hundredth  of  a  head  it  is  increased 
to  four  times  the  basis  rate,  etc.  Other  rates  for  domestic  and  stock 
purposes  and  for  sprinkling  and  i^praying,  where  water  is  taken 
in  any  other  manner  than  from  the  regularly  measured  streams,  are 
as  follows:  Twenty-five  cents  per  month  for  each  family;  23  cents 
for  filling  each  cistern  or  storage  tank;  10  cents  for  each  sprinkling 
or  spraying  tank ;  cents  per  month  per  head  for  horses,  mules^  and 
cattle;  and  2.5  cents  per  month  per  head  for  sheep  and  hogs.  The 
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niinimiim  charge  for  turning  water  is  25  cents.  Delivery  under 
these  rates  must  be  reported  by  the  zanjeros  at  the  beginning  of 
each  month  for  the  ensuing  month. 

THE  BEDLAimS  WATKR  OOMPAHT. 

This  company  supplies  water  to  about  1,100  acres  of  citrus  orcliards 
ill  tlic  immediate  vicinity  of  Kedhimls,  the  suj)ply  bein^r  ivceivod  from 
.several  sources.  The  mniii  distributary  i^  a  pip^*  Iii»e  aboiil  S  niilos 
long  with  4  or  5  miles  of  main  distributing  laterals.  During  the 
principal  irrigating  .si-ason — ^May  1  to  October  31 — the  flow  in  the 
main  pipe  line  averages  about  300  inches  and  is  quite  regular:  in 
winter  it  fluctuates  nr cording  to  the  local  demand.  About  180  irri- 
gators are  served  under  the  system. 

The  entire  work  of  delivery  is  attended  to  by  one  zanjero,  working 
under  a  superintendent  having  general  oversight  of  both  delivery  anil 
maintenance.  The  zniijero  gof^s-  once  and  sometimes  twice  daily  to 
all  points  on  the  system  where  water  is  being  delivered.  The  com- 
pany has  issued  1,500  shares  of  stock  and  water  is  prorated  among 
the  owners  of  thc^e  shares,  tlic  usual  irrigating  stream  Ix^iuL'  inrhfs. 
A  definite  schedule  giving  cacli  irrigator  watci-  once  every  thirty 
days  and  showing  the  time  he  is  to  receive  it  for  every  run  during 
the  season,  is  arranged  at  the  beginning  of  oneli  season.  There  are 
no  departures  fioni  this  -'•lif><lule ;  if  a  user  fails  to  take  water  in  hi> 
regidar  turn  he  has  no  tnriiier  cliance  until  the  next  run.  Tlie  basis 
of  deliverv  is  ihot  til-lioiir  inch,  atid  no  stream  is  delivered  for  a 
period  less  than  twenty- four  lioui*s.  The  nuniU'r  of  '21-honr  inche!-' 
delivered  per  share  varies  as  the  season  seems  to  require:  hi  a  recent 
sea'^oii  five  i-l-hour  inches  were  (hdivered  per  sliare  during  the  fir«t 
run  in  May  and  six  LM-luuir  im-lies  at  each  of  the  five  snl)>equent  runs 
making  a  total  of  thirty-five  LM-liour  inelies  per  share  for  the  ^ea.son. 

The  distributing  system  an<l  measuring  devices  of  this  conq^any 
have  been  worked  out  with  a  gond  deal  of  (let;iil  and  care.  All  of  the 
pipe  lines  are  of  vitrified  clay  and  lauge  from  IG  to  5  mches  in 
diameter.  At  the  lower  end  of  the  Bear  Valley  cnnnl  one  4'2-irKli 
and  one  4b-incii  Cipoiietti  weir  are  installed  to  measure  ti»e  flow  mtu 
the  K(Mllands  reservoir,  which  is  cement  lined  and  has  a  capacity  of 
3.000.0UU  gallons.  This  reservoir  is  one  of  th«'  important  f^atuies  in 
the  distributing  system,  as  it  equalize^  lluctnations  in  the  snjq)ly  ami 
provides  a  steady  flow  intf>  the  pipe  lines  leading  to  the  fann«, 
AVater  leav«'s  this  reservc»ir  through  two  8-inch  jiipes,  which  enqxty 
into  a  large  box  otit  f>f  which  a  l*2-inch  pijx'  leads  to  a  smaller  l>>x 
where  a  ID-inch  reelangMlai-  wiMr  is  installed.  This  weir  i<  iu>t  in 
u.se  at  present,  and  the  water  is  measured  over  a  100-inch  rectangulir 
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weir  at  box  No.  1,  a  short  distance  below.  The  boxes  are  connected 
by  two  16-inch  pipes.  There  are  two  p'\\ye8,  a  16-inch  and  a  12-ineh, 
leading  from  box  No.  1  to  three  30-inch  rectangular  weirs  at  distrib- 
uting box  No.  2.  The  pipes  from  these  weirs  are  so  arranged  that 
some  water  is  diverted  to  the  Center  street  box  and  some  to  the  high- 
school  line  at  box  No.  4.  At  box  No.  5,  on  the  Center  street  line, 
there  are  three  30-inch  rectangular  weirs  from  which  the  water  is 
measured  into  the  laterals.  At  the  head  of  each  main  lateral  and  at 
the  highest  point  on  each  10-acre  tract  the  water  passes  over  a  15-inch 
rectangular  weir.  There  are  two  20-inch  and  one  30-inch  rectangular 
weirs  in  box  No.  2  on  the  high-school  line  over  which  the  water  passes 
to  the  main  laterals  and  farms.  In  addition  to  the  delivery  f^^stem 
as  described  above,  water  is  received  from  the  Bear  Valley  Canal  at 
five  points  above  the  Bedlands  reservoir  and  also  from  the  Bear 
Valley  Irrigation  Company's  measuring  box  at  Cajon  street,  known 
as  Big  Box.  At  the  weiris  over  which  water  passes  into  the  Redlands 
reservoir  a  Watson  register  is  installed,  and  the  record  sheets  are 
preserved  in  the  office  of  the  company.  This  register  hns  not  been  in 
use  for  the  past  three  years,  owing  to  the  ample  supply  of  water,  but 
it  is  intended  to  use  it  hereafter.  No  records  have  been  kept  of  the 
water  received  from  the  various  sources,  but  the  company  believes 
that  such  records  would  be  very  valuable.  The  Bear  Valley  Irriga- 
tion Company  keeps  a  record  of  the  amount  it  turns  to  the  Bedlands 
Water  Company.*  In  addition  to  this  record  the  zanjero  keeps  a 
record  of  all  ddiveries  to  users  in  an  ordinary  time  book,  simply  to 
show  that  water  has  been  delivered  in  accordance  with  the  seasonal 
delivery  schedule. 

The  total  eost  of  water  delivery  under  the  system  is  given  as  $1,810 
per  year,  or  about  $1.30  per  acre.  The  zanjero  receives  a  salary  of 
$80  per  month,  and  the  superintendent,  who  has  general  ovmg^t  of 
both  maintenance  and  delivery,  receives  $50  per  month.  The  re- 
mainder goes  for  office  expenses  and  for  having  water  turned  to  the 
company  from  the  Bear  Valley  Canal. 

THE  CBATTOlf  WATEB  COMPANY. 

This  company  supplies  1,700  acres  of  citrus  orchards  in  the  vicinity 
of  Redlands.  The  distributing  system  is  composed  of  1  mile  of  open 
ditch,  2  miles  of  main  vitrified  pipe  line,  and  2  miles  of  distril)uting 
pipe  lines.  It  has  a  maximum  flow  of  1,700  miner's  inches  and  an 
average  flow  all  summer  of  500  miner's  inches.  There  are  SO  irri- 
gators under  the  system,  and  18  to  20  are  supplied  with  water  each 

'Since  this  report  wdk  written  the  Betir  VnMvy  Irrigation  Company  has  been 
made  a  t>!irt  of  a  mutual  company,  and  is  owned  and  oiierated  by  the  Irrlgatora 
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day.  The  owner  of  each  acre  irrigated  holds  If  shares  of  stock  in  the 
compan}'  and  the  total  supply  carried  is  divided  among  the  users  pro- 
portionally to  the  number  of  shares  held. 

The  force  employed  in  water  delivery  consists  of  a  zanjero.  who 
distributes  the  water  and  maintains  the  pipe  lines,  with  such  addi- 
tional help  as  he  needs  at  the  time  of  cleaning  and  making  repair-. 
The  zanjero's  time  is  devoted  to  making  deliveries  from  7  o''clock  in 
the  morning  until  noon  of  eiich  day,  and  in  doing  this  work  he  covers 
about  25  miles.  He  returns  home  at  noon  and  at  3  p.  m.  he  again 
goes  over  the  system  to  clu^  up  his  deliveries.  He  makes  no  changes 
on  the  afternoon  trip,  all  streams  running  for  periods  of  twenty-foiir 
hours  or  multiples  of  twenty-four  hours.  He  is  directly  under  the 
general  manager,  who  maintains  only  a  general  overaght  of  the  sys- 
tem and  receives  but  $20  per  month. 

The  size  of  stream  delivered  to  irrigators  varies  with  the  supply. 
At  the  beginning  of  the  season  the  supply  available  for  the  next 
thirty-hve  days  is  estimated  as  nearly  as  possible,  being  usually  about 
seven  24-hour  inches  per  acre.  A  new  schedule  is  arningiHl  for  ea^h 
subsequent  irrigation  to  conform  to  the  available  supply.  The  sched- 
ule of  rotation  is  not  arninged  in  accordance  with  the  location  of  the 
holdings,  but  in  the  order  in  which  the  applications  were  made  at  the 
iK'giniiing  of  the  season.  Most  of  the  users  take  15  to  40  inches  as  an 
irrigatiag  head.  The  exact  size  is  decided  by  the  user,  but  the  length 
of  time  the  stream  is  run  depends  upon  its  size  and  the  number  of 
shares  held  by  the  user.  Tlie  average  stream  delivered  early  in  the 
season  is  about  25  inches,  but  by  the  end  of  the  season  it  falls  usually 
to  about  15  inches.  The  water  from  the  various  sources  before  he  in:; 
distributed  passes  into  a  reservoir  large  enough  to  hold  a  flow  of 
2,000  miner's  inches,  or  10  cubic  tVot .  por  si»cond  for  twenty- four  hours. 
By  keeping  a  depth  of  10  foet  of  water  in  the  reservoir  the  zanjem 
isabit'  tn  cliiuiiiatc  all  fluctuations  in  the  supply  and  to  keep  an  ample 
head  at  the  hydrants,  of  which  there  is  one  nt  the  highest  point  on 
eacli  lO-acre  tract.  The  distributing  pipes  leading  to  these  hydrants 
are  of  cement  and  6  to  12  inches  in  diameter,  and  are  owned  by  the 
company. 

A  complete  system  of  water  measurements  has  been  provided  on 
this  system.  There  is  a  54 -inch  rectangular  weir  with  a  water  regis- 
ter at  the  lu  ad  of  the  ditch  from  Mill  Ciwk,  and  a  second  weir  and 
register  at  what  is  known  as  Cireen  Spot  pipe  line,  where  water  i^ 
received  from  the  Bear  Valley  Water  Company.  At  the  outlet  of 
the  reservoir  there  is  n  U)0-inch  rectangidar  weir,  but  no  register. 
Ke(  i;ni<:ul:ir  wnii-s.  mostly  with  30-inch  crests,  are  plactnl  at  the  heads 
of  tlie  laieral  '  uding  from  the  main  ditch,  a  15-inch  rectangular 
weir  at  the  hydrants  on  the  10-acre  tract,  and  a  48-inch  rectangular 
weir  and  register  at  the  end  of  the  main  pipe  where  water  is  run  to 
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the  Kedlanda  Heights  pipe  line.  >\'ith  these  registers  the  compftny  is 
able  to  keep  an  exact  account  uf  all  water  entering  and  leaving  the 
system  other  than  that  delivered  to  irrigators.  The  record  sheets  are 
kept  by  the  president  of  the  company  as  permanent  records.  The 
zanjero  makes  daily  check  readings  from  May  1  to  October  31  at  Mill 
Creek  and  Green  Spot  and  at  the  outlet  from  the  reservoir.  He  also 
makes  notes  in  a  small  book  of  all  deliveries  to  irrigators,  but  thb 
record  is  not  turned  in  to  the  office  of  the  company. 

The  total  annual  cost  of  water  delivery  under  this  system  is  given 
as  $1,500,  or  about  90  cents  per  acre.  The  salary  of  the  zanjero  is 
$1,020  per  year  and  of  the  general  manager  $240  per  year,  the  remain- 
der being  for  incidental  office  expenses. 

THE  LVGONIA.  WATEB  COMFAHY. 

The  Lugonia  Water  O'lupany  receives  water  from  the  Santa  Ana 
River  ami  the  Bear  A^illey  bvsteiii  aiid  irrigates  '.\,'M\0  acres  of  citrus 
orcliards  at  Redlaiuls.  Water  is  delivei-t'd  llir(>ii*rh  11  miles  of  main 
j)ij)e  and  4  or  '>  miles  of  luleruls  conipo^etJ  <>f  vitriiii'd  i>i|>e  from  14  lo 
1(>  inches  in  diameter.  There  is  a  refrnlnr  How  of  4f.t;  iiiclies  available 
from  May  1  to  Octolx'r  ^1  J  durin<x  the  winter  months  the  average 
drops  to  liOO  inches.  One  hundred  and  forty-eight  irrigators  are 
served. 

Water  delivery  is  attended  to  entirely  by  one  zanjero.  The  4(>6 
inches  availal)le  dnriii<r  the  main  irriiratin<(  season  is  divided  into  two 
equal  streams  an<i  hut  two  irrigators  aii-  sei'ved  at  a  time,  each  receiv- 
ing tlie  stream  «)f  il'X)  inches  per  shaie  for  twelve  minutes,  or  two 
hours  for  10  shares,  the  usual  number  of  sliares  held.  A  schedule  of 
deliviry  i-  j)iepareti  at  the  beginninir  "f  eacii  irripitinir  season  and 
the  iiiti  rvals  hxed  at  thirty  days.  Tlie  cu.slom  is,  however,  lo  receive 
a  Inilf  supply  every  lifleen  tluys  rather  than  a  full  supply  every 
thirty  days.  Sonu'  irrigators  still  prefer  to  water  their  entire  n<'re- 
age  at  one  tiuje  an*l  tlii.>  is  arranged  for  throii«.di  neijrhl)oriiinr  fanners 
pooling  their  interest,  one  receiving  the  entire  S-V.'*  inclies  at  one  run 
and  the  other  rtceiving  it  at  the  run  lifteen  days  later. 

All  of  the  water  received  and  delivered  is  mea.sured  over  rectangu- 
lar weii'^.  I^esidcs  the  one  at  Siiiiiiyside  divide,  where  the  supply  is 
received  from  the  Bear  Valley  sv>tem.  (here  is  a  40-inch  weir  sit  the 
head  of  each  main  lateral  and  at  t!i»'  point  of  delivery  on  each  10- 
acre  tract.  The  simj)le  plan  of  delivery  makes  i-i'(<>r«ls  unnecessary. 
The  supply  not  oidy  is  maintained  at  a  stated  anu)unl  thiotighoul 
the  year — KU*.  in(  lies  from  ^fay  1  to  October  I  and  :^00  inches  from 
Novejnber  1  to  A|)iii  :'>0  Imt  the  .seas<vu'-  schedide  is  adhered  to 
strictly  except  when  neigldioring  irrigators  |)ool  to  take  water  every 
thirty  days  instead  of  every  lifteen  days.  While  this  simple  plan  is 
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in  the  mam  very  satisfactory,  some  of  the  irrigators  feel  the  need 
of  a  reservoir  to  store  the  water  not  really  needed,  as  at  present  it 
must  be  used  at  a  stated  time  or  not  at  all,  but  if  storage  were  possi- 
ble smaller  heads  for  a  longer  time  could  be  permitted  in  certain  cases. 

The  total  annual  cost  of  delivery  is  approximately  $1,500,  of  which 
$1,200  is  the  salary  of  the  zunjero  and  $225  the  salary  of  the  secretary. 
The  cost  per  acre  is  about  45  cents. 

THE  SAK  ANTOHIO  WATER  COMPAHT. 

The  San  Antonio  Water  Company  receives  water  from  San  Antonio 
Crook,  two  tnnnols.  and  wolls,  and  supplies  0,(X)0  acn*s  of  citrus 
onliards  in  tlie  vicinity  of  Ontario.  Water  is  delivered  thn)n<>rh  ce- 
mont  pipes,  there  bein^  u  main  jiipo  al^oiit  15  miles  long  and  lUU  miles 
of  ^-inoh  and  10-inch  lateral  pipes.  The  ownership  of  the  system 
is  divided  into  C.OOO  shares  nnd  each  shareholder  receives  his  pro- 
rata share  of  the  total  supply  available  on  the  basis  of  the  number  of 
shares  held.  There  are  000  irri<;ators  under  tho  system,  the  larn;cst 
number  of  shares  held  by  any  one  being  72»  the  smallest  one-fifth 
sharfe,  nnd  the  nsnal  nnnil>or  ."i  to  10. 

The  general  niana«j:or  of  tho  company  is  responsible  for  the  de- 
livery of  water  to  iri-i^ators,  but  the  worlc  is  porformed  by  a  chiff 
zanjero  at  $100  per  month  and  one  assistant  zanjoro  at  ^^T.*»  |)or  month. 
The  company  has  a  superintendent,  but  he  has  cliarjjje  only  of  con- 
struction and  maintenance.  Both  the  chief  zanjoro  and  his  assist.int 
are  furnished  with  motor  cycles  liy  the  company.  The  chief  zanj('P> 
prepares  a  rotation  .schedule  for  tho  entire  soas<ni.  Kotatitni  i>  U'*:im 
at  the  head  of  the  laterals  and  is  repeated  at  intervals  ctf  om-  month. 
The  heads  vary  from  ;3r)  to  <■•()  minor's  inches,  the  avera«ro  l>oiiiir  about 
45,  and  are  run  to  the  holder  of  each  ton  shares  for  twenty  four  hours 
at  each  run.  An  avorajjo  of  one  .share  is  held  for  each  arro  irrigated. 
althou<rh  some  irrigators  use  as  much  as  H  shares  per  acn».  The  two 
zanjeros  together  handle  20  heads  at  (»no  time,  the  heads  being  kept 
uniform  throughout  each  rotation.  Although  the  water  users  kno\v 
after  the  first  run  the  hour  and  day  they  will  receive  water  e:irh 
month  the  chief  zanjero  gives  them  notice  two  days  in  advance  in  onier 
that  no  water  may  l)e  wasted  by  the  u.ser  having  forgotten  to  take  it. 
If  an  irrigator  does  not  want  water  when  his  turn  arrives,  lie  is  pased 
until  the  next  regular  run. 

Water  is  measured  over  galvanized-iron  rectanguhir  weirs  l's  inrhes 
long  .set  in  cement  inside  of  measuring  boxes.  Tbos^-  boxes  are  4 
feet  square  outside  and  made  of  cement  or  brick  coveml  with  cement, 
with  walls  4  inches  thick  and  a  partition  of  the  same  material  12 
inches  from  one  side.  They  are  foot  dooj).  stand  18  inches  above 
the  grouted,  and  have  galvanized-iroo  weirs  set  in  the  partitioD& 
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The  water  icom  the  main  pipe  line  enters  the  smaller  chamber  made  by 
the  partition,  is  forced  up  and  over  the  weir,  falls  into  the  larger 
chamber,  and  passes  out  through  a  4-inch  by  8-inch  opening  in  a 
sheet  of  galvanized  iron  into  the  cement  pipe  line  leading  to  the 
orchard.  This  opening  is  provided  with  a  sliding  plate  used  to 
regulate  the  length  of  the  opening.  Below  the  28-inch  weir  there  is 
an  iron  gate  througii  which  water  is  run  when  no  deliveries  are  being 
made.  The  boxes  are  covered  with  boards  and  a  hinged  door  pro- 
vided with  a  lock.  They  are  not  always  kept  locked,  however,  and 
the  gates  are  usually  set  by  the  irrigators  with  the  permission  of  the 
zanjeros.  Aside  from  the  record  of  the  total  supply  of  water  avail- 
able, no  records  of  delivery  are  kept,  unless  through  some  accident 
the  schedule  must  be  altered,  in  which  case  a  note  is  taken  of  it  by  the 
zan jero  and  the  record  thus  kept  complete. 

The  total  annual  cost  of  water  delivery  under  this  system  is  given 
as  $2^20,  or  37  cents  per  acre.  Of  this  amount,  $2,100  is  for  salaries 
of  the  zanjeros  and  the  remaining  $120  for  office  expenses. 

THE  COVXNA  IBRIGATINa  COMPANY. 

This  Qompany  controls  a  small  system  at  Covina,  watering  4,500 
acres  of  citrus  orchards.  The  water  supply  is  derived  from  the  San 
Gabriel  River  and  from  a  number  of  wells  feeding  four  pumping 
plants.  The  distributing  system  is  composed  of  6  miles  of  mains, 
partly  cemented  ditch  and  partly  cement  pipe,  and  30  miles  of  cement- 
pipe  laterals.  The  maximum  stream  carried  is  40  cubic  feet  per  sec- 
ond,' and  the  average  about  12  cubic  feet  per  second.  The  water  of 
the  system  is  prorated  among  the  irrigators  in  accordance  with  the 
number  of  shares  held  by  each,  three  being  the  usual  number  held 
per  acre  irrigated.  The  usual  stream  delivered  is  25  miner^s  inches, 
although  in  some  cases  as  much  as  100  miner^s  inches  is  delivered. 

Water  delivery  under  the  system  is  nominally  in  charge  of  the 
superintendent  The  work,  however,  is  left  entirely  to  two  zanjeros, 
the  chief  zanjero  receiving  $85  per  month  for  eight  months  and  $75 
per  month  for  four  months,  and  his  assistant  receiving  $75  and  $70 
per  month,  respectively,  for  the  same  periods.  Delivery  is  begun 
at  the  lower  end  of  the  laterals  and  the  apportionment  is  made  on  a 
basis  of  25  inches  for  twenty-four  hours  for  each  10  shares  held. 
The  stream  delivered  is  uniform  throughout  the  season,  but  the  num- 
ber of  hours  varies  according  to  the  supply,  l)eing  lengthened  usually 
to  forty-eight  hours  in  the  fall.  The  zanjeros  are  required  to  give 
users  forty-eight  hours*  notice  of  the  exact  time  water  will  be  turned 
to  them.  This  notice  was  given  formerly  on  printed  forms,  but  now 
verbal  notice  in  person  or  by  telephone  has  been  substitnte<l. 

The  size  of  stream  for  each  10  shares  held  is  kept  constant  through- 
out any  one  season  by  means  of  an  equalizing  reservoir  holding  a 
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Uow  of  100  minor's  inches,  nmnin^r  for  oloveii  days.  If  the  river  sup- 
ply fluctuates,  ihv  zanjoros  use  this  basin  either  as  a  su[)plement4il 
supply  to  uiako  up  any  defieieney  or  a.>  a  place  to  save  any  exce>;^ 

The  Aveirs  formerly  usetl  for  measuring  the  water  have  Imhmi  i-e- 
placed  l»y  cenienl  miners  inch  lM).\es,  *20  inches  wide.  'M)  inches  loiiiT, 
and  0  feet  deep  (fig.  4).    Tho  water  enters  through  a  cement  i)i[)e  at 

the  h(^tt(»m  of  one  erul 
of  the  l»o\  and  passes 
out    thro  u  gh  tNvo 
openings  on  one  side 
near  tlie  top.    At  the 
end  opposite  the  jxMnt 
of  entrance  there  i^  a 
waste  way  with  twn 
openings,  each  hav- 
ing a  galvatii/e<l-in>n 
crest  4  inches  alwive 
the    center    of  the 
openings  in  the  side, 
which   take   care  of 
minoi"  f!uctuation>  in 
the    iiea.i.  Directly 
Ixdow  llie  wa-te  way 
at  tiie  hotioni  nf  the 
])OX  is  the  maiti  wa-te 
way,  regulated  l)v  .in 
iron     gate,  wliidi 
keeps  a  constant  l»e:»d 
of  4  inches  above  the 
centijr  of  tlic  open- 
ings   in    tiie  ^itli*. 
These   oj)enings  are 
each    I    iiiche-  liiirh 
and  l*J.r»  inches  wide, 
have  fralvani/.ed-in>n 
crests,  and  are  do'^ed 
when    not     in  u>e 
with  galvanized-iron 
gates.    Many  of  tlte 
mea-^uring  l)o.\es  are  jirovided  with  a  series  of  discharge  openings  of 
(lifi'erent  length^,  ^o  as  to  deliver  heads  of  (litferent  sizes,  such  as  10, 
i?r>.  ."»().  and  lf>o  inches,  or  a  couiliinat ion  of  two  or  tliree  of  these. 

Tlu'  two  zanjeros  niakc  daily  reitort-  on  the  form  shown  Udow  to 
the  -«'c?ei:n  v  of  ilie  c(ini|)Mny.  sliow  in.g  the  amount  of  water  delivered 
to  each  u>er  during  the  day,  these  repoits  being  the  ba^iib  ot  the  water 
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charges.  AVuter  costs  the  irrigator  at  the  rate  of  $2.50  for  100  miner's 
inches  for  each  twelve  hours. 

Fwrm  of  zanjero*8  daily  report,  u»ed  by  the  Covina  Irrigating  Cumimuu. 


ZANJEttO'8  UAILY  REPOBT  TO  SECRETARY  COVIN. \  IKKKJATINU  COMPANY. 


Ottte  ,  190. . 

latenU. 

rmnber  of 
boon  stock 
and  alien. 

Ntnnberof 
boon 

contract. 

Nol  Inches. 

Amount 

Day. 

Night. 

l>ollan'. 

Cc-nta. 

The  total  cost  of  water  deliTery  under  the  ^tem  is  given  as  $2,750 
23er  ycjir,  or  60  cents  per  acre.  Of  this,  $1,860  are  paid  in  salaries  to 
the  two  zanjeros,  $800  being  used  as  the  ailary  of  the  secrd^ry  and 
for  other  office  expenses.  The  superintendent,  whose  duties  are 
almost  wholly  with  maintenance,  received  $75  per  month,  but  only 
$80  of  his  yearly  salaxy  is  charged  against  water  delivery  in  the 
above  estimate. 

THE  AZUSA  IBBIGATING  COMPANY. 

The  Azusa  Irrigating  Company  controls  a  small  system  at  Azusa, 
which  waters  4,043  acres  of  citrus  orchards.  The  main  distributary 
is  a  cement-lined  ditch  3  miles  long,  with  3  miles  of  36-inch  to  14- 
inch  cement-pipe  mains  and  35  miles  of  8-inch  and  10-inch  cement- 
pipe  laterals.  The  water  supply  of  the  system  comes  from  San 
Gabriel  River.  The  maximum  flow  carried  in  the  main  canal  is 
cubic  feet  per  second  and  the  average  12  cubic  feet  per  second. 

The  president  of  the  company  has  general  oversi^t  of  water  deliv* 
ery«  but  devotes  practically  no  time  to  the  work.  The  detail  of 
deliveiy  is  in  charge  of  a  zanjero,  who  is  paid  $100  per  month  for 
eight  months  and  $60  per  month  for  the  remaining  four  months. 
Under  the  zanjero  is  a  superintendent,  whose  duties  are  in  connection 
with  the  maintenance  of  the  system,  although  he  sometimes  assists 
the  zanjero  in  water  delivery.  The  secretary  of  the  company  devotes 
nearly  all  of  his  time  to  the  bookkeeping  and  receives  a  salary  of  $50 
per  month. 

Water  is  delivered  to  the  250  irrigators  of  the  system  in  rotation, 
beginning  at  the  heads  of  the  laterals.  The  minimum  stream  de« 
livered  is  25  miner's  inches,  the  maximum,  100  miner's  inches,  and 
the  usual  stream,  35  miner's  inches.  The  usual  size  of  holdings  is 
10  acres,  and  for  such  a  holding  it  is  customary  to  deliver  35  inches 
for  twenty-four  hours  every  thirty  days,  except  in  the  case  of  small 
fruits,  when  delivery  is  made  every  ten  or  fifteen  days.  Users  are 
permitted  to  receive  any  size  of  head  within  the  minimum  and  mazi- 
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mum  limits  mentioned,  but  the  time  they  may  receive  such  hetd 
varies  so  that  the  total  supply  delivered  may  be  kept  withm  the 
amount  due.  The  zanjero  is  required  to  give  the  users  a  verba]  notice 
.  forty-eight  hours  in  advance  of  delivery.  As  the  supply  in  the  sys- 
tem and  the  size  of  heads  delivered  to  users  vary,  each  schedule  is 
arranged  independently  of  the  others  to  conform  to  the  supply  aviil- 
able  from  the  river. 

A  miner's  inch  under  4-inch  pressure  is  the  unit  of  delivery.  The 
measuring  box  is  practically  the  same  as  that  of  the  Covina  Irrigit* 
ing  Company,  the  main  difference  being  that  the  gate  or  orifice  is 
of  cast  iron  instead  of  galvanized  iron.  All  of  the  measuring  boxes 
are  provided  with  locks,  and  no  stockholder  is  allowed  to  raise  toy 
gate  or  divert  any  water  without  the  consent  of  the  zanjero,  nader 
penalty  of  a  fine  not  to  exceed  $25  for  each  offense  and  having  his 
supply  of  water  shut  off  until  such  fine  is  paid.  Only  the  owners  of  | 
land  inside  of  the  Azusa  water  district  are  allowed  to  hold  stock  in  ' 
the  company,  and  no  one  is  permitted  to  subscribe  for  less  than  three  I 
shares  per  acre. 

The  zanjeros  forward  daily  reports  to  the  secretary  showing  the 
water  delivered,  and  from  these  reports  the  latter  makes  up  the  watir 
charges.  The  report  blanks  are  large  enough  to  take  a  recofd  of  at 
least  12  deliveries. 

Form  of  zanjero's  aaUjt  report  wed  by  the  Azuaa  Irrigating  Compact.  [ 


AZ0BA  TRRIGATtNG  COMPANY. 

Zunj»'ro'}<  Dally  lloport. 

—   .  ISM*-. 


Run  tit- 

Inches. 

Pro  in— 

1 

To- 

NurabiT 

AmoQiit. 

Dny. 

N-lRht. 

ol  buura. 

H.  m. 
p.  ni. 
a.  m. 

ri,  tn. 
p.  m. 
«.  m. 

The  hn^i^  of  water  rhar^os  i^^  n  ^ticniii  of  100  minor's  in^'lio*^  nm- 
iiiti*;  for  twelve  lumrs,  the  nvera«re  pi  ice  of  .siu-li  an  ainount  U'in^ 
tlje  miiiiiimin  $1.20.  and  the  niaxiiTiiiin  $5.40,  ehargeci  <liirin^r  '^''b- 
Aii^just,  and  September.  Ni«;ht  rates  are  hut  one-half  day  rates 
The  avera^re  ehar^je  j)er  acre  per  year  is  alumt  SIO.  Statemt'ntJ'  <>f 
aceoiint  are  sent  ont  by  the  secrt'tary  on  tlie  first  of  each  month, 
and  a  discount  of  10  per  cent  is  allowed  for  payment  prior  to  ibe 
fifteenth. 

The  total  cost  of  water  delivery  nnder  thi<  system  i*^  <riven 
$1,040.  or  almut  48  cents  per  acre.   Of  this,  $1,CH0  is  paid  to  liie 
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2«njero,  $600  to  the  secretary  for  the  work  in  connection  with  water 
charges,  and  $300  is  for  general  office  expensea 

THB  X0DE8T0  IBaiOAtaOK  DXSTBIOT. 

About  fifty  irrigation  districts  were  organized  in  California  under 
the  Wright  irrigation  district  act  of  1887,  only  a  very  few  of  which 
have  been  successful,  the  most  prominent  of  these  being  the  Modesto 
and  the  Turlock  districts.  These  were  two  of  the  first  districts  or- 
ganized, the  author  of  the  district  law  being  a  resident  of  the  section 
included  within  the  Modesto  district.  As  finully  organized  the  two 
districts  comprise  about  2r)0.000  acres.  The  land  was  once  a  vast 
grain  field,  but  is  now  being  broken  up  rapidly  into  farms  of  20,  40, 
and  80  acres.  Every  acre  of  knd  within  the  districts  on  which  water 
can  be  run,  whether  town  or  farm  property,  is  taxed  to  support  the 
districts  regardless  of  the  quantity  of  water  used.  The  two  districts 
have  practically  the  same  requirements  in  connection  witli  water  de- 
livery  and  practically  the  same  obstacles  to  overcome.  Therefore, 
what  is  said  of  the  Modesto  district  is  in  general  true  of  the  Turlock 
district. 

The  total  length  of  the  Modesto  Canal  is  45  miles,  and  leading  from 
it  are  eight  laterals  aggrcfrating  81  miles  in  length.  The  main  canal 
and  these  laterals  cover  81,143  acres.  The  maximum  flow  in  the  main 
canal  as  constructed  at  present  is  580  cubic  feet  per  second,  and  in 
1908  only  20,000  acres,  or  about  one-fourth  of  the  total  area  within 
the  district  was  irrigated."  The  district  has  been  conceded  a  ri^jht  to 
a  continuous  flow  of  850  cubic  feet  per  second  at  La  Grange,  and  he- 
fore  many  years  the  canal  will  be  increased  to  that  capacity.  Alfalfa 
is  the  principal  crop  grown,  but  the  areas  devoted  to  orchards  and 
vineyards  have  be^  greatly  increased  during  the  past  few  years. 

The  districts  are  operated  under  the  Wright  law,  as  amended  in 
1897,  which  has  the  following  provision  regarding  the  distribution 
of  water: 

It  Is  herebr  ezpreesly  provided  tlut  all  waters  dlatrlbated  for  Irrigation  pur- 
poses shall  be  apportloued  ratably  to  eech  landowner  uimn  tbe  basis  of  ttie  ratio 

*Tlie  area  Irrigated  In  1010  was  28,195  acres,  but  tbe  amount  of  water  run 
was  no  greater  tban  In  1008, 
Since  1908  tbe  snperintendent  of  Modesto  district  baa  made  a  number  of 

ohanfrps  iu  the  plrrn  of  water  dellverj-.  He  now  distributes  water  to  each  of  the 
eight  mnln  laterals  in  strict  acconlanfe  with  the  area  irr!{ratetl  under  »';!<  )i  l  it 
eral,  unleew  water  in  not  uee<le<l.  Another  change  is  in  ihe  matter  o!  r«><  onls. 
Poimerly  receipts  were  taken  from  each  irrigator  for  water  delivery.  Thene  are 
no  longer  taken,  bnt  each  dltcb  tender  telepbones  to  tbe  office  at  Modesto  diiily 
reports  of  all  deliveries,  stating  the  Irrigators  being  served,  time  service  begins 
and  ends,  and  crop  irriirated.  These  reports  are  entered  on  cards  and  form  a 
complete  record  of  water  delivery. 

5J5541*'— BuU.  229—10  8 


Digitized  by  Google 


whlcli  the  last  aMesflment  of  ancb  owner  for  district  purposes  wifhlB  said  dls> 

trict  bears  to  tbe  whole  sum  assesKetl  uiion,  the  district :  Proriftrd,  Tbat  aaj 
landowner  mny  assign  the  right  to  the  whole  or  any  portion  ot  the  waters  so 

apportioned  to  bUu. 

This  provision  apparently  gives  a  definite  basis  for  water  distribu- 
tion within  irrigation  districts  in  California,  but  as  a  matter  of  fact 
no  attention  whatever  is  paid  to  it  in  the  Modesto  district,  and  it  would 
be  very  difficult  to  do  so.  The  law  provides  that  landowners  shall 
receive  water  in  proportion  to  their  district  assessments,  and  that  they 
shall  have  the  right  to  assign  their  shares.  The  landowners  include 
those  who  own  town  prt)perty  within  the  districts,  and  the  ownership 
of  a  business  corner  in  Modesto  carries  with  it  a  right  to  its  pro  rata 
of  the  entire  water  supply  of  the  districts.  A  business  corner  has  no 
need  for  irrigjition,  and  in  practice  water  is  apportioned  on  the  bisis 
of  the  number  of  acre.s  irrigated,  no  attention  being  paid  to  the  assess- 
ments. As  pointed  out  in  a  bulletin  of  this  Office^"  if  the  law  and  the 
present  practice  are  not  made  to  conform  by  changing  one  or  the 
other,  considerable  confusion  will  arise  when  the  owners  of  the  non- 
irrigable  but  highly  assessed  property  demand  the  water  due  tbeoi 
under  the  law,  and  the  water  becomes  a  subject  for  barter  and  sale— i 
condition  which  the  very  principle  of  district  organizati<xi  seeks  to 
eliminate. 

Uri.KH  AM>  ItlUa  i«VT10J»»»  QUV£BN1NU  WATER  DELJVEBY. 

The  board  of  directors  of  the  Modesto  district  has  adopted  a 
numb^  of  rules  and  regulations  to  govern  water  distributtou.  of 
which  the  following  are  a  part: 

(1)  Between  January  i  and  March  1  of  each  year  the  ditch  tender  slitll 
obtain  from  each  user  of  water  a  written  application,  on  blanks  furnished  bf 

the  (UHtrh-t.  spwifjinj?  the  number  of  nere«  he  expects  to  Irrigate,  tbe  kinds  <rf 
crops,  iiTul  the  number  and  Rl^e  of  liN  ()iv»*rtln/r  weirs,  and  upon  suoh  nppUni 
tlon  it  shall  be  the  duty  of  the  dit<  li  lender  to  certify  wtietber  or  not  the 
applieuut's  wv\v»  and  ditches  are  In  ])ro{)cr  condition.  •  •  «  Tbe^  applica- 
tions, together  with  such  certificate^  shall  be  filed  with  tbe  snperlntendent  In  the 
office  of  the  district,  and  no  water  shall  be  furnished  to  any  applicant  until 
sucli  iipplkation  and  certificate  shall  have  been  profjerly  execute<l  and  filed. 

<  2)  V.nch  irripitor  w!!l  he  allowed  not  to  exroiHl  one  hour  *  to  irrlgjite  nn  :i( 
of  land  in  alfalfa  and  other  crops  or  land  requiring  flooding.  l»ut  for  treet*, 
vines,  and  gardens  the  district  will  endeavor  to  supply  a  coDtiauous  flow,  and 
In  case  of  a  scarcity  of  water,  to  provide  rotation  as  often  as  possible;  the  tine 
will  start  upon  delivery  of  water  to  Irrigator,  and  water  must  be  used  night  or 
day  continuously  until  time  limit  expires. 

(3)  Each  irrigator  sliall  be  n<»tit1»'i1  bv  the  ditch  tend»'r  ft  least  twtnty  four 
hours  before  the  water  will  in?  dcliviTed  to  him,  and  further  notified  of  any 

"  T'.  S.  Dept.  Ajrr..  OfUce  Expt.  Stas.  Bui.        pt  3. 

^Tlds  tinH>  itaft  since  Ixh  u  ciianged  to  one>half  hour  and  to  twenty  minutes  in 

times  of  extreme  low  water. 
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change  in  tbe  time  of  delivery,  and  the  Irrigator  who  has  filled  through  any 
fanlt  of  his  own  to  nae  water  dnring  an  Irrigation  will  not  be  entitled  to  any 
more  water  at  any  ftiture  Irrigation  than  if  he  had  used  his  full  share  at  the 

time  of  allotment. 

(4)  Thf  wfitor  shall  hv  funilsluMl  lii  rotatiim  to  each  irrigator  (except  by 
agreement  tietween  uiljuiuing  uwiiern.  ntUisfactory  to  tbe  ditch  tender,  and 
which  will  not  change  the  time  of  Irrigation  to  other  Irrigators),  commencing 
at  the  lower  end  of  each  lateral  or  distributing  ditch.'  When  a  break  occurs  In 

any  of  the  ditclu's.  the  party  to  wL<tiii  Iho  water  Is  -rlvon  until  siich  !)reak  Is 
repaired  shall  be  allowed  to  finish  before  the  wutcr  is  tnken  from  liini,  and 
pliall  not  claim  another  irrlj.'at!on  for  that  rnn.  WLeii  the  ditch  is  re^mired, 
the  puny  using  water  at  time  of  break  shall  have  water  returned  to  him  to 
finish. 

(5)  Any  person  to  whom  water  is  offered  from  any  ditch  during  the  season 

mast  sign  a  receipt  therefor.  If  the  water  is  used,  the  receipt  must  show 
upon  what  kind  of  crop  it  \v!)s  used:  nul  if  it  is  not  u*m^1.  the  receipt  must 
8|jeclfy  the  reason.  The  object  is  to  j-huvv  the  number  of  times  waiter  can  be 
used  should  persons  so  desire,  and  also  that  It  Is  not  the  fault  of  the  district's 
officers  that  some  pe<vle  do  not  receive  the  water  ss  often  as  others. 

(0)  The  water  will  be  apportioned  to  each  lateral  by  the  superintendent,  and 
the  ditch  tenders  will  be  lu  charge  of  the  distribution  of  the  same  and  will  be 
held  directly  resixaislble  by  the  su|)erintendent. 

(8)  The  district's  employees  alone  will  be  allowed  to  ojien  the  dis<'liarKe 
gates,  and  they  have  full  authority  to  close  tbe  same  as  soon  as  the  requisite 
amonnt  of  water  for  each  irrigation  has  been  discharged.  Said  gates  will  be 
aappUed  with  locks,  and  the  keys  shall  all  be  under  control  of  the  superin- 
tendent. 

(11)  Before  water  is  furnlsherl  to  nny  i)rivate  distrihutiii;;  diicli  the  hind- 
owners  recelvlnB  water  therefrom  must  agree  uih>u  an<l  sigii  rules  and  repiia- 
tlons  satisfactory  to  the  board  of  directors,  providing  for  the  repair,  main- 
tenance, and  dlstlbutlon  of  water  from  such  ditch,  authorising  some  one  of  the 
signers  to  represent  tbe  nsers  in  all  conferences  with  the  dltcli  tender,  and 
providing  for  the  nrjtortionment  of  the  water,  and  tliat  it  sIimII  ho  us*h1  in 
rotnthm,  eonunenein;;  ;ii  tiie  lo%ver  end  of  such  ditch  and  subject  to  ail  other 
rules  and  regulations  of  the  district. 

(15)  Each  ditch  tender  shall  have  full  charge  of  his  respective  section  and 
shall  be  responsible  therefor.  From  his  rulings  and  actions  an  appeal  may  be 
made  to  the  superintendent,  which  may  l>e  tiled  in  writing  witli  the  s<'<Tetary 
for  him.  From  the  action  of  tlie  superintendent  apiw^nl  may  be  made  to  tbe 
board  of  directors  by  anyone  who  considers  himself  aggrieved. 

Perhaps  the  most  noteworthy  of  (he  above  rules  is  Na  15.  This  is 
the  only  instance  oprnunterod  in  wiiidi  a  canal  superintendent  Is  not 
directly  responsible  for  water  delivery.  Dnrinjr  the  past  season  the 
superintendent  has  questioned  the  advisability  of  retaining  this  rule, 
and  has  recommended  that  he  be  made  responsible  in  tin ory  as  well 
as  in  fact,  as  he  is  required  by  circumstances  to  direct  delivery  per- 
sonally, in  large  measure."  Tlie  applications  as  provided  for  in  rtde 
No.  1  are  taken  on  forms  bound  in  small  hooks  convenieiif  f*ir  the 
ditch  lenders  in  taking  and  for  the  office  in  filing.  The  head  allowed 

«  Since  this  was  written  tbe  rales  have  been  changed  to  give  the  superin- 
traident  complete  control  of  water  distribution  and  delivery. 
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in  practice  under  rule  2  is  10  to  20  cubic  feet  per  second  for  alfalfa 
and  0.5  to  1  cubic  foot  per  second  for  orchards  and  vineyards.  The 
eitstom  has  \yevn  t  o  run  a  continuous  stream  for  orchards,  vineyards, 
and  gardens,  but  the  superintendent  aims  to  put  all  crops  on  an 

alfalfa  basis;  that  is,  to  deliver  to  all  crops  on  a  time  ba-is.  with 
the  number  of  hours  per  acre  varying  with  the  needs  of  the  ditTcrent 
crops.  Bule  4  was  intended,  doubtless,  to  insure  the  lower  irrigator 
as  good  service  as  the  irrigator  above.  It  met  w  ith  the  practical 
difficulty,  however,  that  the  water  not  taken  by  the  lower  user  for 
any  reason  was  wasted,  and  the  superintendent  had  to  reverse'  (lie 
practice.  Delivery  now  begins  at  the  heads  of  the  laterals.  The 
rea'ipts  provided  for  in  rule  5  are  taken  in  duplicate,  the  stubs  being 
retained  by  (lie  ditdi  tenders  and  the  originals  forwarded  to  the 
office  at  Modesta  Their  value  has  l)een  considerably  lessened,  as  no 
satisfactory  wny  has  t>een  found  for  filing  them.  No  records  of 
delivery  are  kept,  and  under  the  system  there  is  no  way  of  getting 
any  complete  records  of  delivery,  such  as  are  considered  so  valuable 
on  many  systems. 

The  main  laterals  are  so  arranged  that  at  present  most  irrigators 
receive  water  directly  from  them  iu  their  own  private  ditches.  A 
number  of  colony  tracts,  divided  into  small  holdings,  have  been 
opened,  however,  and  these  require  a  large  single  lateral  leading  from 
a  main  district  lateral  to  supply  them.  It  is  for  delivery  on  such 
laterals  that  rule  No.  11  provides.  The  inde|)endent  delivery  con- 
templated by  the  rule  for  these  laterals  has  not  proved  satisfactory, 
the  irrigators  seeming  to  prefer  delivery  by  the  district  ditch  tender 
rather  than  by  one  of  their  own  appointment.  Consequently,  the 
district  has  recently  begun  to  take  over  these  laterals  and  manage 
them  exactly  as  its  own  main  laterals. 

Following  out  the  apparent  intent  of  rule  No.  15,  each  ditch 
tender  follows  his  own  notion,  resulting  in  numerous  plans.  One 
aims  to  deliver  water  from  any  section  of  his  lateral  practically  on 
demand,  so  long  as  a  user  receives  no  more  of  his  share;  another 
delivers  in  runs,  supplying  water  to  one  user  after  another,  beginning 
at  the  upper  end  of  his  lateral,  insist in^r  that  each  user  take  water  in 
his  turn  or  not  at  all:  and  a  third  delivers  in  runs,  hut  is  less  par- 
ticular about  a  strict  enforcement  of  turns,  nnowiTic  a  user  to  make 
up  in  one  run  what  he  did  not  care  to  take  during  a  preceding  run.' 

UEASCICSUISNTS  AND  EXPENSES. 

No  nionsuremcnts  are  now  made  jit  any  point  in  the  distri'  t  except 
at  till'  head  of  tlu'  can.-il  at  La  (li:inL'^e.  There  frequent  current -meter 
ratings  are  made  and  daily  gage  readings  are  taken  and  telephoned 

A  Since  tills  was  written  the  plan  of  delivwy  In  strict  rotatkm  on  all  tbe  Iat< 
entla  baa  been  adopted. 
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to  the  office  at  Modesto.  When  there  is  a  flow  of  more  than  ?>00  (nibic 
feet  per  second  in  tlie  canal  the  superintendent:  kcvjTS  water  ilowing 
cuntinuuusly  in  all  of  the  laterals,  the  amoinil^  in  each  carrying  from 
20  to  200  cubic  feet  per  second  in  the  main  laterals  and  10  to  25  cubic 
feet  per  second  in  the  private  laterals  siiyiplying  communities  of 
irrigators.  Wlien  the  supply  falls  below  ;]00  cubic  feet  per  second  it 
is  "  bunched  and  run  in  only  two  or  three  laterals  at  a  time  and  in 
strict  rotation. 

This  district  is  well  covered  by  telephone  lines,  there  being  an 
aggregate  of  110  miles  already  constructed.  Of  the  total,  the  district 
owns  a  35-mile  line  from  Modesto  to  La  Grange,  and  has  subsidized 
farmers'  lines,  aggregating  75  miles  in  length,  at  $15  to  $75  per  line, 
having  paid  $400  in  subsidies,  which  are  given  in  consideration  of  the 
free  use  of  the  lines  by  the  district  officers  and  employees,  without  any 
obligation  on  the  part  of  the  district  to  })ay  any  of  the  cost  of  main- 
tenance. Additional  farmers'  lines  will  be  subsidized  until  the  entire 
district  is  covered.  The  cost  to  the  district  for  construction  and  main- 
tenance of  the  35-miIe  line  to  La  Grange  averaged  about  $100  per 
mile. 

The  cost  of  water  delivery  for  1007  is  given  by  the  secretary  of  the 
district  as  approximately  $6,U00,  or  about  40  cents  per  acre  for  tlie 
20,000  aci-es  irrigated.  This  included  the  salary  of  the  engineer  and 
superintendent  for  eight  months  at  $125  per  month,  the  salaries  of  tlie 
15  ditch  tenders  for  the  siune  period,  and  the  printing  of  receijit  and 
application  forms.  Nothing  was  included  for  the  secretary,  as  the 
time  devoted  by  him  to  delivery  balanced  the  time  spent  by  the  super- 
intendent in  maintenance.  The  ditch  tenders  start  at  $<'>0  per  month 
each,  and  are  increased  to  $05  the  second  year,  $70  the  third  and 
fourth  years,  and  $75  after  they  have  begun  the  fifth  year  of  service. 
The  district  furnishes  no  conveyances,  and  where  a  horse  is  furnished, 
$6  per  month  is  deducted  from  the  salary.  In  1904  $50  per  month 
was  paid,  with  $10  per  month  added  when  a  conveyance  was  needed. 

SYSTEMS  USED  ON  TYPICAL  GAKALS  IN  COLORADO. 

THB  NORTH  POUDSS  CANAL. 

This  canal  system  is  composed  of  the  North  Poudre  Canal  and  20 
reservoirs  and  covers  u  large  tract  of  land  north  of  Fort  Collins,  Colo. 
It  is  controlled  by  the  North  Poudii'  Ti  ri^ration  Company  and  the 
water  su|)i)ly  is  derived  from  Cache  la  Ptjudtc  lUver  and  Box  l  .lder. 
Coal,  and  Park  creeks.  The  niain  North  Poudre  (filial  in  *25  miles 
long  and  lead]ii;j:  from  it  are  140  miles  of  main  hitfials.  The  total 
acreage  irrigated  is  '27,500,  of  which  7.000  was  in  allulia  in  1908, 
18,000  in  grain,  and  2,500  acres  in  sugar  beets.  The  maximum  flow 
in  the  main  canal  is  210  cubic  feet  per  second.  A.  large  part  of  the 
[BaU.32»] 
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supply  is  stored  in  the  reservoirs  during  periods  of  hi^  water  and 
later  either  run  from  the  reservoirs  into  the  company's  ditches  or 
exchanged  with  other  systems  for  water  directly  from  the  river. 
There  are  500  stockholders  in  the  company  and  approximately  the 
same  number  of  irrigators.  The  land  under  the  system  was  sold  to 
the  irrigators  with  25  shares  of  stock  in  the  company  for  each  80 
acres,  there  being  8,000  shares  and  320  SO-acre  rights. 

PLAN  OF  DEUMyar. 

Water  delivery  is  in  charge  of  a  superintendent  with  headquarters 
at  WeUington,  near  the  center  of  the  system.  In  1908  seven  canal 
riders  were  employed.  The  period  of  service  of  the  canal  riders  is  - 
limited  to  the  irrigation  season.  April  to  September,  but  they  are 
employed  subsequent  seasons  if  thc-y  have  proved  satbfactory.  Each 
canal  rider  is  provided  with  a  horse  and  cart,  and  covers  25  to  SO 
miles  of  ditch  each  day. 

Water  is  kept  in  the  canals  constantly  during  the  Irrigation  season 
and  is  delivered  to  the  irrigators  practically  on  demand.  At  the 
beginning  of  each  season  the  superintendent  climates  the  total  supply 
likely  to  be  available,  being  careful  to  make  his  estimate  conservative, 
and  determines  the  quantity  that  can  be  delivered  for  each  share  in 
the  conipniiy.  This  is  comparatively  easy,  as  the  greater  part  of  the 
water  is  stored  in  the  reservoirs,  which  have  been  surveyed  to  show 
the  capacities  at  various  depths.  In  years  of  normal  stream  flow  the 
apportionment  per  share  is  about  200,000  cubic  feet,  or  about  4.0  acre- 
feet.  In  1908  the  npportionment  was  only  one-half  of  this  amount 
The  canal  rider  is  provided  with  a  complete  list  of  the  shareholders 
on  his  division,  showing  which,  if  any,  are  delinquent  in  assessments, 
as  such  delinquents  are  not  allowed  to  receive  water.  When  a  share- 
holder wishes  water  he  notifies  the  superintendent,  who  instructs  the 
canal  riders  to  make  the  deliveries  ordered.  No  stated  sixt  of  stream 
is  adhered  to,  it  being  the  policy  of  the  management  to  give  as  large 
a  head  as  the  available  suj^ply  and  the  number  of  irrigators  from  one 
lateral  will  permit.  The  system  has  public  telephone  connection 
with  nearly  every  farmhouse. 

Water  is  delivered  over  rectanglar  weirs  having  crest  lengths  of 
1,  1.5,  2,  3,  4,  5,  and  6  feet,  depending  upon  the  amount  to  be  run. 
The  discharge  over  the  weirs  is  regulated  by  iron  headgates,  a  sketch 
of  which  is  shown  in  Hgure  5.  These  are  set  in  concrete  in  the  canal 
bank,  fastened  to  the  upstream  ends  of  the  tile-pipe  outlets,  and 
arranged  so  that  they  can  be  locked  readily  either  to  prevent  any 
t  liaiige  or  to  permit  it  only  within  certain  limits.  These  gates  aw 
.sui)plied  f.  o.  b.  Fort  Collins,  at  $14  to  $38,  to  fit  tile  from  6  to  d4 
inches  in  diameter. 
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BE00RD8,  FOBMS,  AND  fXTENSES. 

Each  canal  rider  is  provided  with  a  table  of  discharges  over  stand- 
ard rectangular  weirs,  with  two  complete  end  contractions,  and  a 
table  of  corrections  to  be  made  where  there  are  no  end  contractions. 
The  weir  tables  show  the  discharge  in  cubic  feet  per  second,  Colorado 
statute  inches,  cubic  feet  per  hour,  and  cubic  feet  per  twenty-four 
hours.  The  unit  used  ia  the  usual  Colorado  inch,  of  which  38.4  are 
equal  to  1  cubic  foot  per  second,  while  the  flow  in  the  main  canal 
and  laterals  is  usually  reckoned  in  cubic  feet  per  second.  These 
detailed  tables  enable  the  canal  riders  to  make  accurate  deliveries 
with  little  difficulty.  Each  rider  is  provided  with  a  record  book  in 
which  a  complete  record  of  deliveries  is  kept.  This  book  provides 


Flo.  S.~IroB  gates  iia«d  at  heada  of  lateral*  hy  the  Nortb  Pwidre  Irrigation  Compaiiy. 

one  paire  for  each  iiri«r:it<)r  iiiid  sliows  the  luiinhoi  an^l  size  of  v^viv 
over  w  lucii  water  has  been  tU'livcred,  the  date  of  delivery,  dejith  ovor 
the  crest  of  the  weir,  disrliarge  in  ruble  feet  por  second,  hoiii-s  run, 
and  the  total  number  of  cubic  feet  run.  A  space  is  provided  to  show 
the  total  amount  in  cubic  feet  per  second  of  water  delivered  to  the 
irrigator  up  to  tlie  end  of  dolivory.  This  l>ook  contains  al>o  a  table 
of  equivalents  of  the  btandaid  uhits  of  uieusurenient  l:>y  means  of 
which  the  rider  can  readily  con\ert  one  unit  into  another.  The 
ridel's  send  to  the  bui)erintendeiit  eacli  day  written  reports  from  this 
book,  showing  the  amount  of  water  run  to  each  u-er.  The  following 
is  a  copy  of  tlie  leport  of  one  canal  rider  for  one  day,  and  of  a  page 
in  the  field  book,  sliowing  the  form  and  value  of  the?^e  reports. 
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Oopif  itf  tfoOir  report  of  ommiI  rftfar  of  the  Vwrth  PomOire  Irrigtkm  Oomputg, 


Water  ddlTwed  bgr  th»  North  Bmidre  Irrigatloii  Ooanpugr  Jvm  20, 1907. 


To- 

• 

Orer  weir 
Mo. 

8lM 

weir. 

Deplh. 

Bonn 
ma.  * 

W.  A.  Richard  

J.  T.  Wright  

0.  C.  Kilter  

W.L.Slvei>i  

K.  L.  Shnder,  nte 
box. 
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24 
24 
24 
24 
24 
24 
24 
24 
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51 
41 
6* 
41 
bh 
61 
4* 
bk 
•  1.8 

24 
24 
24 

9 
24 
24 
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24 
24 
24 

CnUcf>'i. 

138,552 
170.371 
188,552 
63, 8« 

138,552 
170,371 
ItX).  ii56 
127, 

liX),  i)f.6 
120.  tMO 

I  Here  U  KiVcU  UtSCItpUUQ 

of  iMlMfiiSi.) 

•Feet. 

Ifeuured  by  I.  O.  Goodito,  OMmI  MNr. 


£[affi|)26  paijre  /rom  field  book  of  canal  rider  of  the  North  Poudre  Irrigatkm 

Company. 


WATER  DKI.IVE&ED  BY  THB  NORTH  l>OUDB£  IBRIGATION  COUPANX. 

To  Edson  Waddle. 

No.  of  weir  40         8iu  weir  24         Rate  bos  


DepUi. 

Cubic  feet 
per  bour. 

Houn 
ran. 

• 

3 
4 
4 
4 
4 

2.921 
4,460 
4,460 
4,460 
4,460 

5 
24 
24 
24 
24 

14,610 
107,056 
107,056 
107,056 
107,066 

Pertofee«|oC»-Mli 

Total  to  Jane  28.  1808—442,834  cubic  feet. 
Paoted  oa  pace  07. 


Ill  addition  to  the  record  l>o()ks  and  the  daily  reports  of  delivery 
just  descril)tHl.  a  complete  ledger  is  kept  in  the  superintendentV 
office  showiiifr  the  delivery  to  each  irrigator  throughout  the  i^fUKm. 
The  pages  in  this  ledger  provide  space  for  each  day  during  the 
months  of  April  to  September,  inclusive,  and  show  for  each  irri- 
gator and  for  each  run  not  only  the  numl)er  of  tlie  weir,  its  size, 
the  depth  over  crest,  the  hours  run  and  amount  run,  but  also  tJie 
kind  of  crop  irrigated. 

The  total  cost  of  water  deliveiy  under  the  sj'stem  is  given  as 
$4,475,  or  about  1(>  cents  jier  acre,  of  which  $1,200  is  the  salary  of 
the  superintendent,  $^3,000  the  total  salaries  of  the  canal  riders,  who 
receive  $75  per  month  each  after  .satisfactory  service,  and  $275  tlie 
office  expense  properly  chargeable  to  delivery. 

THE  LABIMEB  COUNTT  CANAL. 

The  Larimer  County  Canal  is  controlled  by  the  Water  Supply 
and  Storage  Company.  It  has  a  comparatively  late  priority  on  ih» 
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water  of  the  Cache  hi  Poudre  River  and  depends  on  stored  water 
and  streams  outsidti  of  the  basin  of  the  Cache  hi  Poiuhe  River. 
Its  present  supply  comes  from  Cache  hi  Poudre,  Giajul,  and  I 
rivers,  and  Michigan  Crook,  tho  (Irand  bein^  on  the  western  slope 
of  the  Rockies  and  Michigan  Creek  and  Laramie  River  being  tribu- 
taries to  the  North  Platte.  Tlie  main  canal  is  72  miles  long  and  has 
78  miles  of  distributing  laterals.  The  acreage  irrigated  in  1907  was 
36,700,  consisting  of  1,500  in  orchard.  8,000  in  alfalfa,  15,000  in  grain, 
2,700  in  sugar  beets,  0,800  in  potatoes  and  2.000  acres  in  native 
grasses.  The  maximum  flow  in  the  main  channel  is  GOO  cubic  feet 
per  second  and  the  average  about  250  cubic  feet  per  .second.  The 
length  of  the  23  laterals  varies  from  0.5  mile  to  20  miles.  Of  the  600 
shares  of  stock  490  have  been  Jssued  and  are  held  by  270  water  users, 
each  holding  one-fourth  to  24  shares. 

PLAN  OF  D£LIVBHT. 

Water  delivery  under  tliis  system  is  under  the  direct  control  of  the 
president  of  the  company,  who  acts  as  superintendent  and  has  six 
ditch  riders  under  him.  The  first  rider  is  located  at  the  headgates, 
about  7  miles  above  Fort  Cbllins,  attends  to  the  headgates,  and  rides 
the  first  6  miles  of  the  canal;  the  second  and  third  tend  15  miles  of 
canal  each,  and  the  others  12  miles  each. 

The  distribution  of  water  among  the  ditches  in  Colorado  is  under 
public  authority.  Each  stream  usually  comprises  a  water  district 
within  which  water  distribution  is  controlled  by  a  water  commis- 
sioner acting  under  the  direction  of  the  division  engineer,  who  in  turn 
is  under  the  state  engineer.  The  water  commissioner  on  the  Cache  la 
Poudre  River  receives  telephone  messages  eveiy  evening  from  ob- 
servers at  Chambers  Lake,  a  large  storage  reservoir  near  the  summit 
of  the  Bocky  Mountains  owned  by  the  company,  and  from  Grand 
Biver  Ditch,  as  to  the  amount  of  water  the  Water  Supply  and 
Storage  Company  is  turning  into  the  Cache  la  Poudre  Biver.  On  the 
following  day  the  company  is  permitted  to  divert  this  amount  into 
its  canal  less  an  allowance  for  seepage  and  evaporation  losses, 
together  with  any  water  that  may  be  due  directly  from  Cache  la 
Poudre  Biver  on  the  company's  priorities.  As  soon  as  the  head- 
gate  attendant  on  the  Larimer  County  Canal  receives  notice  from 
the  water  commissioner  as  to  the  amount  of  water  the  canal  will  be 
allowed  to  divert,  he  notifies  the  superintendent  and  the  ditch  riders,' 

«» Ootslile  of  Chamhors  Lake  thv  prinrlpnl  reservoirs  of  the  Water  Supply  and 
Storage  Company  are  situated  below  tbe  iulet  <»f  I^rlmer  County  Canal  and 
the  water  stored  iu  tlieui  must  therefore  be  utml  by  exchange  with  canals 
tower  down  the  river  wblch  are  entitled  to  receive  water  from  the  river. 
During  times  of  such  exchange  the  Water  Supply  and  Storage  Company  must 
[Beam 
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and  this  report  forms  the  basis  for  water  delivery  on  the  foUoiriiig 
day,  when  the  superintendent  or  the  headgate  attendant  notifies 
the  ditch  riders  of  the  amount  of  water  to  be  delivered  for  each 
share  of  stock  and  the  ditch  riders  set  and  lock  the  gates  at  the  heads 
of  the  148  laterals  leading  from  the  main  canals  in  order  to  give 
each  the  share  to  which  it  is  entitled.  On  some  of  the  laterals  20  or 
more  farmers  receive  water  from  a  single  headgate,  the  water  being 
divided  usually  by  a  special  ditch  rider  employed  by  the  farmeis. 
If  for  any  reason  a  fanner  does  not  care  for  water  he  informs  the 
ditch  rider  on  the  main  canal  or  the  lateral. 

When  a  ditch  rider  on  the  main  can)il  sets  and  locks  the  headgates, 
he  deposits  in  a  metal  case  hanging  on  the  gate  a  small  card  showing 
the  nnml)er  of  shares  held  by  the  users,  the  number  of  inches  allowed 
for  each  share  during  the  current  day,  and  the  depth  over  the  weir 
neees-sary  to  give  that  amount.  This  card  remains  in  the  box  until 
replaces!  by  one  for  the  following  day,  thus  enabling  any  irrigator 
under  the  lateral  to  ascertain  at  any  time  if  he  is  receiving  his 
proper  allowance.  The  water  is  measured  to  the  various  lati  iah 
over  wooden  rectangular  weii-s  set  short  distances  below  the  lateral 
headgates,  and  having  crest  lengths  of  1  to  0  f(M't,  depending  upon 
the  amount  of  water  to  be  delivered.  The  flow  is  regulated  by  in>n 
headgates  similar  to  those  used  on  the  North  Poudre  system  (fig. 
5,  p.  89). 

Section  8  of  the  by-laws  of  the  company  governing  the  dlstri!>u 
tion  of  water  is  given  in  full  below.  The  provisions  are  general  and 
show  merely  the  powers  of  the  company  in  reference  to  distribution 
and  the  requirements  for  receiving  water: 

Any  water  Bam>Ue(l  by  tbls  (>onipany,  whicli  is  delivered  or  caused  to  floir 

Into  the  liSirlnuT  f'cmnly  Ditch,  either  from  the  reservoirs  of  tliis  rnmimny  r>r 
fr<'in  niiy  either  Huin-es  |>rovl(l«»<l  i»y  this  foinpnny.  flmll  Ix'  miuI^t  tlu'  roiitri»I 
«if  tliis  cimiinoiy.  siit».ject  tn  any  luiitract  to  protect  the  rightn  of  the  i^iriiufr 
County  Ditch  Conipnuy  in  the  control  of  tbe  canal,  and  Rfaall  be  dlstriboted  pn 
rata  omotur  tbe  stockbolders  of  this  company  who  shall  then  own  and  contrnl 
water  rigbtft  in  the  I^rlmer  County  Dftcb.  who  shall  from  time  to  time  be 
eiititlrd  to  th«»  snmo.  or  Ihoir  jeswcf.  nffonts.  nr  other  r('pros<»ntntlves. 

Tti  order  for  a  water  riulit  owner  in  tlu^  Larimer  County  Ditch  CompnTiT  to 
he  entitl<il  to  re<vive  water  dlstrihutwi  l»y  this  comimuy,  he  must  have  8to<*k 
In  tblH  company,  with  all  afimwfnncnta  fnld.  to  tbe  extent  of  <nie  share  of  stock 
for  every  water  right  uimn  which  he  receivea  water. 

ItE(OUl>.s  AM)  KXrENSES. 

Each  ditch  rider  is  provided  with  a  record  book,  of  which  sample 
pages  are  here  shown.  Each  page  provides  for  the  record  for  two 

alHo  await  notice  from  the  water  commissioner  hefori'  making  diversion**  on 
ncoouiit  of  the  (a<dianged  water.   For  a  fall  account  of  the  interesting  ayatcn 
of  excfaanfft'ti  Uf!ied  on  Ciiche  In  Poudre  and  Btg  Thompeoo  rfverap  Colorado, 
see  I'.  H.  Det>t.  Agr.«  Office  Bxpt.  Stas.  Babi.  184  and  21& 
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weeks.  At  the  close  of  each  season  these  books  are  filed  in  the  office 
of  the  company,  and  new  books  are  issued  at  the  beginning  of  the 
following  season: 

Bample  paget  from  record  hook  of  iHtrh  rider  of  the  Water  Supply  and  Storage 

('iiniHiny. 

BECOBD  OF   WATEE   DBLIVEREIi   IN   FIRST  DIVI810X  OF  CANAL  OF  THE 
WATER  SUPPLY  AND  STORAGE  COMPANY. 


Nftine. 

No. 
ot 
gate. 

of 
weir. 

■hare. 

Week  «iuUiiir  Augnat  IS  JtOl 

We«k  endinff  Angnt  18, 1904. 

10. 

M. 
10. 

T. 
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w. 

16c 

T. 
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F. 
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«. 
16, 

a. 
12. 

M.f  T. 

 l_ 

12.  *  16. 
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W. 
16. 

T. 
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F. 
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10. 

I  N  11  iTt  In'  r 
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i 
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24 

1   of  1  iuUt.>. 
1  ln<  Ik'S  la 
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1  .l.i-th. 

N  u  in  ber 
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I 
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1  '  1 

1 

1 

1 

I 

7 

24 

•  «f  righto. 
Incheu  in 

lA 

M 

li 

1 

....  1( 

1 

4 

lA 

depth. 

*  •  •  ♦ 

Number 

1 

1 

1 

I 

1 

1 

1 

1 

1 

1 

1 

1 

MnuC.P.  MiJier. 

lu 

2i 

of  righto. 
Inched  in 

lA 

1  1  1 

depth. 

i 

1 

Thp  ditch  riilprs  aro  also  ijiovidcd  with  vvi'ir  t:ihles.  showing  tho 
cl('i)ths  of  watt'i-  to  l»c  run  n\rv  wcii-s  of  the  various  >\/.ei>  for  t-acli 
shar«'  or  fraction  thrrt'of  of  st(M*k  in  the  (•oni])any.  The.se  tables  are 
based  on  the  delivei  v  of  U.DGT  t  ubie  foot  \n'V  seeontl  per  sliare,  which 
is  e<iUi\  aient  to  20  statute  inches,  or  tO  "  fai nicr'.b '*  iiu  he.s,  tlie  usual 
iiJcaNure  in  water  flelivci  v.  No  coniputat ions  are  necessary  on  the 
part  of  tlie  ditch  ridns  otln'r  than  to  Uiake  proratin^s  wlicn  the 
supply  Ix  in^  ileliveicd  i.s  bch>w  the  40  fanner's  inches  per  ri<rhl.  on 
wliich  the  tables  are  based.  When  j>roratinir  it  is  neces.sary  only  tt> 
niuitiply  the  number  of  in(  hcs  bv'ms  driven  to  the  ripfht  by  the  number 
of  right.s  to  f^o  throujrli  th''  ^v(>ir  and  divide  by  40.  The  quotient  is  the 
numbiT  of  full  rights,  and  tiom  the  table  the  corresponding  depth 
on  the  weir  is  found. 

A  complete  record  is  kept  in  the  ofRco  of  the  ('oni|)any  at  Fort 
Collins  of  the  aiiionnt  of  water  in  each  reservoir  of  the  system,  the 
daily  withdrawals  from  each,  and  the  d.iilv  How  both  in  the  mountain 
supply  ditches  and  in  the  main  canal.  The  measurements  in  the  main 
canal  are  made  over  a  weir  2,000  feet  Ix  low  the  hendpites,  where  a 
lecordin^r  apparatus  is  kept.  I»ooks  have  been  ]>rintcd  especially  for 
these  records,  each  pa^re  of  which  lias  space  for  a  ctHiipleie  iccord  of 
the  daily  opt  ialiuns  and  conditions  at  the  w.itei-  source  for  one  month. 
The  following  is  a  copy  of  a  portion  of  the  water-ledger  Jjage  for 
July,  1008. 
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Bampie  page  from  water  ledger  of  the  Water  6Mp^y  ond  Stonae  Company, 

THE  WATKK  SUPPLY  AND  STOUAOE  COMPANY. 

Uecurtl  uf  weir  measuremc-DtM  aud  dlHcliari^o  of  ditchL-s  and  record  of  water  stored  in  re«er- 

▼oln  dvrlns  tlM  moatli  of  ivijf  IWNBl 
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The  Water  Su])ply  and  Stoniije  Company  has  built  iibouL  45  miles  of 
telephone  line,  at  a  cost  of  i  ),  I'.xtondinnr  only  to  the  source  of  sup- 
ply near  the  suniniit  of  the  lioekies.  The  total  co>t  of  delivery  under 
this  system  is  estimated  at  $C),-2H0.  or  about  17  cents  per  a(M'e  per  year. 
This  includes  $750  of  the  salary  of  the  president  and  superintendent, 
$r),0()0  for  the  ditch  riders,  who  receive  'r^>'A  ])er  day  each  wiieii  em- 
j)loyed,  and  !^4^0  for  otliee  expenses.  The  salaries  of  the  diteh  riders 
include  those  paid  to  two  men  at  Cliambtas  Lake  and  on  the  Giiiiid 
River  l>itch,  who  receive  $2.50  and  per  day.  respectively,  and  that 
j)aid  to  the  headgate  man  on  the  main  canal,  who  receives  $100  per 
month  and  house  rent. 

I 

THB  COiraOLIBATED  HOMB  8TJPFLT  8TB9B1E. 

The  system  of  water  delivery  followed  by  the  Cons<^lidated  Home 
Supply  Ditcii  and  Ueservoir  Comi>:n!y  TU'tir  Ivoveland  is  similar  to 
that  of  the  AVater  Supply  and  StoiML^c  Company,  since  this  company 
depends  chiefly  on  stored  water  durin«^  the  entin?  season  and  entiivly 
on  it  duriii«r  the  ])eriods  when  water  is  most  Tieefled.  This  systeiii 
consists  of  the  Home  Sup))ly  Canal,  the  T^one  Tree  and  Mari:ni:i  res<'r 
voirs,  and  the  Home  Supply  reservoir  ditch.  The  Home  Supply 
Canal  is  the  inlet  for  tlie  Lone  Tree  reservoir  and  the  direct  source  of 
sui)j)ly  for  a  poilion  of  tiie  hind.  Water  is  delivered  to  the  rest  of 
the  land  throii<rh  the  Home  Supply  reservoir  ditch,  which  is  the  out- 
let of  the  Lone  Tree  reser\(tir.  The  Mariana  reser^'oir.  InMiig  below 
both  the  main  canal  and  reservoir  ditch,  water  stored  in  it  is  6i> 
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changed  for  river  water.*  The  main  Home  Supply  CSanal  and  the  ^ 
reserFoir  ditch  together  have  a  total  length  of  28  miles  and  the  later- 
als leading  from  them  aggregate  12  miks  in  length.  The  combined 
capacities  of  the  two  reservoirs  is  about  590,000,000  cubic  feet.  The 
maximum  flow  in  the  main  canal  is  285  cubic  feet  [)er  second,  and 
the  average  when  water  is  being  run  is  about  225  cubic  feet  per  second. 
The  principal  crop  irrigated  is  sugar  beets,  and  three  irrigations  are 
given.  The  largest  acreage  is  in  grain,  17,500  acres  having  been  irri' 
gated  in  1908,  6,000  in  alfalfa,  200  in  potatoes,  and  100  in  native 
grasses*  There  are  1T9  irrigators  who  own  the  2,000  shares  of  stock 
that  have  been  issued. 

PLAN  OP  DELIVERT. 

Water  delivery  under  this  system  is  in  cluirgf  of  a  siijxM-iiit* u  li  nt, 
who  lius  two  ditch  riders  under  hini.  At  tlie  begin iiiii<^  of  eaclj  irri- 
gation season  (in  April)  the  total  amount  of  water  .sturetl  in  the 
reservoir  is  ascertained  and  a  determination  ma<]e  of  the  iiumher  of 
days  a  5-incli  flow  can  l>e  run  for  each  sliare.  A  series  of  runs  is 
made  duriiifr  the  season  and  each  user  is  alhnved  to  receive  water  on 
demand  dnrin*!:  iniy  run,  provided  he  receives  it  for  full-day  periods 
and  in  quantities,  of  not  less  than  5  inches.*  In  other  words,  he  has 
in  the  reservoirs  a  definite  fjuantity  of  water  which  he  may  (haw  on 
as  freely  as  a  depositor  can  draw  on  liis  funds  in  a  bank,  within  rea- 
sonable limits  of  time  and  quantity.  It  is  not  necessary  to  reprulate 
the  amount  he  wishes  nor  the  time  he  irrigates  with  anv  referente  to 
irrigation  by  his  neighbors.  The  farms  are  all  comparatively  close 
to  the  reservoirs,  no  long  laterals  are  required,  and  there  is  little  waste 
in  delivering  to  one  or  two  usei*s.  If  any  water  remains  ai  the  end 
of  the  run  a  second  run  is  given.  Water  in  the  Big  Thomps(in  is 
highe-t  during  May  and  June,  making  it  possible  to  refill  the  reser- 
voirs aid  !■  tlie  first  part  of  the  irrigation  is  eompleted.  It  happens 
sometime-  that  after  the  reservoirs  have  been  rclilled  there  i^-  still  a 
surplus  ill  the  river  above  the  amount  necessary  to  supply  the  canals 
luuing  curlier  priorities  than  the  Home  Suj)ply  system,  when  the 
irrigators  under  this  system  are  then  supplied  "  free"  water  dii*ectly 
from  the  river  and  no  account  is  kept  of  it.  In  the  latter  part  of 
June,  1908,  a  run  of  twenty-eight  days  was  first  made,  this  Iwing  the 
estimate  of  the  superintendent  for  the  season.  Each  shareholder  was 
entitled  to  one  hundred  and  forty  24-hour  inches,  to  be  drawn  as 
desired.  Later  on  it  was  found  that  a  surplus  would  remain,  and 
the  length  of  the  run  was  increased,  first  to  thirty  and  then  to  thirty- 

«r.  S.  Dept.  Aprr.,  Oflico  Expt.  .Stas,  Itul.  134. 

*The  iueh  um'U  i>a  this  system  \s  not  tbe  statute  Inch  of  Coloradi» — 0.02G  cubic 
foot  per  aecond— but  0.018  coble  foot  per  second. 
(8011.229] 


Digitized  by  G<.jv.' .ic 


46 


one  daysp  The  supply  for  tliat  year  was  below  nonnal,  the  usual 

seasonal  run  l)eing  about  forty  clays. 

The  stiperintcndent  of  the  Home  Supply  system  has  oonneGtion  ti 
his  residence  with  the  two  looal  telephone  lines,  which  cover  the  entire 
Fvstem,  and  receives  calls  for  water  from  the  farmers  both  morning 
and  evening.  Orders  for  turning  the  water  on  or  oflf  are  given  the 
ditch  riders  by  the  superintendent.  The  ditch  rider  in  the  upjior 
division  covers  about  12  miles  of  canal  and  the  one  in  the  lower  divi- 
sion about  15  miles.  AVhen  any  irrigator  has  drawn  his  full  amount 
for  any  one  run  his  headgate  is  locked  securely  and  not  opened  igiin 
during  the  season  unle^  an  extra  run  is  made. 

Throughout  this  system  Cipolletii  weirs  are  used  for  measuring 
water  to  the  fanners.  Each  ditch  rider  is  supplied  with  a  weir  table 
and  is  instructed  to  make  careful  measurements.  The  flow  over  the 
weir*^  is  regulated  by  steel  gates  similar  to  those  on  the  North  Poudre 
and  Larimer  County  canals  (fig.  5,  p.  39).  The  facing  of  the  head- 
gate  is  usually  of  concrete,  but  sometimes  of  planking.  On  some  por- 
tions  of  the  system  the  ordinary  undershot  wooden  lieadgates  are 
used,  placed  at  the  upper  end  of  a  wooden  box,  but  these  are  being 
displaced  rapidly  by  tlie  steel  gates. 

EECOBDS  AND  £XPE>8£8. 

The  only  permanent  record  of  delivery  kept  is  the  superintendent-s 
book,  which  shows  the  size  of  stream  delivered  to  each  water  user  and 
the  days  on  which  he  receives  it. 

The  plan  followed  by  the  ditch  riders  in  keeping  their  records 
leaves  little  chance  lor  mistake.  As  the  orders  are  received  each  diy 
from  the  irrigators  their  names,  with  the  number  of  shares  wanted 
and  length  of  time  to  be  run,  are  noted  on  cards  for  that  day.  ^lul- 
ti plying  the  number  of  shares  wanted  by  5  gives  the  number  of  inches 
to  be  run.  These  cards  are  taken  by  the  ditch  riders  and  the  orders 
for  turning  the  water  on  or  off  are  carried  out.  The  ditch  riders 
make  entry  of  all  water  being  drawn  throughout  their  res{)ective 
l)eats  and  this  record  is  copied  into  the  superintendent's  book,  the 
names  and  amounts  being  checked  off  as  this  is  done. 

The  superintendent  of  the  Home  Supply  system  receives  a  salaiy 
of  $1,000  \)vv  year  and  the  two  ditch  riders  each  receive  an  averftge 
of  $2.50  per  day,  lM.>ing  paid  more  in  the  irrigating  season  and  less  in 
the  winter.  Allowing  $800  for  additional  help  at  the  headgates  and 
on  the  ditches  and  $500  for  office  expenses,  the  amount  chaiged  to 
water  delivery  is  $4,100  per  year,  or  about  15  cents  per  acre.  Vmt 
of  this,  however,  should  be  charged  to  maintenance,  as  the  8ui)erin- 
tendcnt  and  ditch  riders  devote  their  time  in  the  winter  to  niaking 
repairs. 
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TBE  BOCKYJfOBD  (lAJfhTt. 

Sixteen  ditches  in  the  vicinity  of  RocUyford  have  substantially  tlie 
same  i)hin  of  deliven'.  The  foHowing  description  of  the  plan  used 
on  the  Rocky  ford  Canal  will  apply  to  the  others: 

The  Kockyford  Canal  takes  j)ra(tically  a  uniform  stream  of  112 
cuhic  feet  ])er  second  from  the  Arkansas  River  throufrh  April,  May, 
♦Tune,  and  a  part  of  July.    This  water  passes  to  about  200  irripitors 
throu<,di  in  miles  of  main  canal  and  O.")  miles  of  principal  lateials. 
Some  1(),00()  acres  are  irrigated,  consist in«j^  of  about  equal  areas  of 
alfalfa,  grain,  and  sugar  beets.    Only  one  man  is  employed  in  water 
<lelivery.    He  lives  at  the  headgate,  the  hou.si»  being  funiisiied  by  the 
company,  and  divides  the  supply  to  the  laterals  thriuiglmut  the  sys- 
tem.   One  man  is  able  to  do  this  work  owint:  to  the  steady  and  uni- 
form   flow    in  the 
canal,  his  chief  du- 
ties being  to  keep  the 
gates  and  the  canal 
free    from  obstruc- 
tions after  the  lat- 
eral gates  are  prop- 
erly set.  the  farmers 
themselves  dividing 
the  water  after  it  is 
turned  into  tlie  lat- 
erals.    A  recortl  of 
the    How    into  the 
canal   at    the  head- 
gate  only  is  kept. 

According  to  tlie 
by-laws  of  t  h  e 
Kockyford  Ditch  (^Mupany,  water  is  to  1h'  prorated  among  the  users 
in  j)roportion  to  the  number  of  shares  held  by  each, but  "the  company 
shall  not,  and  does  not,  guarantee  to  the  holders  of  stock  the  use  at 
all  times  of  the  fidl  amount  of  water  they  are  respectively  entitled 
to,"  but  "  in  order  that  tlie  water  may  he  equitably  distributed  among 
the  stockholders,  the  directors  and  the  persons  intrusted  by  them  with 
the  management  of  the  ditch  are  empowered  to  rotate  water  among 
consumers,  or  to  divide  the  ditch  into  districts  for  the  distribution  of 
water,  or  to  adopt  such  other  methods  as  in  their  judgment  may  from 
time  to  time  become  necessary  to  secure  to  all  stockholders  their  pro- 
portionate share  of  water."  The  steady  flow  in  the  canal  seems  to 
render  rotating  unnecessary  and  the  usual  practice  is  to  deliver  indi- 
vidual streams  to  the  various  users. 

The  ditch  rider  is  supplied  with  a  galvanized-iron  portable  rec- 
tangular weir,  of  wluch  a  sketch  is  shown  in  figure  6.  It  is  braced 
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with  i  by  2  inch  iron  straps,  Uie  vert  leal  braces  extending  below  the 
galvanized-iron  sheet  to  serve  as  feet.  The  crest  is  2  feet  long. 
When  the  ditch  rider  wishes  to  set  a  lateral  gate  he  cloaes  it  and 
selects  a  suitable  place  in  tlie  lateral  to  set  the  weir.  After  setting 
the  weir  and  leveling  it  by  admitting  a  small  stream,  be  opens  the 
gate  so  that  the  required  amount  of  water  will  flow  over  the  weir. 
Where  two  or  more  irrigators  take  water  from  the  same  lateral,  divi- 
sion is  made  by  means  of  a  simple  flume,  into  which  the  water  falls 
and  is  divided  by  a  board  6  inches  high  dividing  the  flume,  propor- 
tionally to  the  number  of  shares  the  irrigators  are  to  receive. 

The  ditch  rider  on  the  Rockyford  Canal  receives  $75  per  month 
when  employed  and  the  total  annual  expenses  chargeable  to  water 
delivery  are  $800,  or  8  cents  per  acre. 

STSTEm  irSED  OH  TmOAL  OAVMA  Dl  WYOXUrG,  XOHTAVA, 

AMD  IDAHO. 

Tii£  WHEATLAJiD  CANAIj. 

The  Wyoming  Development  Company's  canal  sys^bem  at  Wheat' 
land,  Wyo.,  is  the  largest  ^stem  outside  of  government  works  in 
southeastern  Wyoming,  and  is  topical  of  irrigation  canals  in  that 
portion  of  the  Bocky  Mountains  where  grain  and  alfalfa  are  the 
principal  crops  irrigated.  The  water  supply  comes  from  the  Laramie 
River  through  three  principal  canals,  canals  1  and  2  leading  to  the 
irrigated  fields  and  canal  No.  3  being  a  reservoir  supply  ditch.  The 
total  length  of  the  three  main  canals  is  64  miles  and  the  aggregate 
length  of  the  laterals  leading  from  them  is  100  miles.  The  tnfal  area 
irrigated  in  11>08  was  estimated  at  30,245  acres,  of  which  10,000  acres 
was  in  alfalfa  and  19,500  in  grain.  The  maximum  flow  in  canals  1 
and  2  is  700  cubic  feet  per  second,  and  the  average  440  cubic  feet  per 
second.  Three  hnndred  and  fifty  irri«rators  receive  water  from  the 
svstem.  Water  ri«j:lits,  or  shares,  in  the  canal  system  were  'Johl  (o  the 
settlers  as  an  ins^'parahle  part  of  the  land  purchased,  on  the  basis  of 
1  cubic  foot  per  second  continuous  flow  for  each  80  acres.  Each  irri- 
gator is  entitled,  consequently,  to  receive  water  in  proportion  to  his 
land  area. 

Water  delivery  is  in  charge  of  a  general  superintemient,  the  work 
bcin<r  performed  by  5  ditch  riders,  <'ach  of  whom  has  charge  of  5  to 
10  miles  of  main  canal  and  the  laterals  leading  from  it  in  his  section. 
The  W!i tcr  ^np])ly  of  the  system  at  present  is  much  more  than  is 
nee<l(Ml,  juiii  as  a  consetpienee  it  has  not  l)een  necessary  to  |>erfect  a 
plan  of  Nvaler  delivery.  Water  is  delivered  in  continuous  flow  at  the 
rate  of  about  1.5  eubic  feet  per  second  for  each  80  acres  irripited.  A 
c(>ntiT!nnii<  (low  of  1  cubic  foot  jier  sec(»iH)  for  each  70  acn-s  i*^  the 
maximum  amount  for  which  a  water  right  can  accrue  under  the 
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Wyoming  law,  but  this  limit  is  not  enforced  in  acttinl  water  distribu- 
tion unless  the  failure  to  do  so  would  deprive  some  regularlv  uljudi- 
cated  priority  of  its  share.  Each  ditch  rider  receives  the  piopui  lional 
part  of  the  entire  flow  tlue  to  irrigators  served  by  him  and  distributes 
it  in  accordance  with  the  shares  owned  by  each.  In  some  cases  the 
ditch  riders  make  delivery  to  the  individual  users  and  in  others  only 
to  the  laterals,  leaving  the  individual  deliveries  under  such  laterals 
to  be  made  by  the  users  themselves. 

Each  lateral  has  an  ta^anization  subsidiary  to  the  niuiii  tanal 
company,  which  owns  and  controls  both  the  laterals  and  subluterals. 
These  lateral  organizations  are  independent  of  tlie  nniin  company 
except  in  case  of  disagreement,  when  the  advice  of  the  general  super- 
intendent is  relied  upon  to  straighten  out  tlie  tangle^  Al  the  begin- 
ning of  the  season  each  lateral  orgajiization  selects  one  of  its  mem- 
l)ers  to  act  as  ditch  boss,  whose  duty  it  is  to  oversee  the  cleaning  uud 
repair  of  the  lateral  and  its  branches,  to  put  dividing  boxes  and  weirs 
in  proper  conditi(m  and  adjustment,  and  to  see  that  each  irrigator 
receives  his  share  of  water.  All  expenses  connected  with  both  con- 
struction and  maintenance  of  these  laterals  are  borne  bv  the  lateral 
companies,  and  when  a  new  fanner  comes  in  he  is  required  to  pay 
into  the  treasury  his  share  of  the  cost  of  construction. 

The  only  regular  and  continuous  water  measurements  taken  on  the 
system  are  at  the  headgates  of  the  main  canals.  Becords  of  these  are 
preserved  in  the  office  of  the  company.  The  only  derices  in  use  in 
measuring  water  to  the  farmers  are  flumes  8  to  10  feet  long,  with 
weirs  across  them  12  to  15  inches  high,  made  by  the  farmers.  Accu- 
rate measurements  are  not  attempted,  and  the  measuring  devices 
afford  no  suggestion  to  other  systems.  Streams  are  subdivided  with 
flumes  divided  into  longitudinal  compartments  having  uniform  weirs 
and  proportional  in  width  to  the  share  of  water  each  should  receive. 

No  written  rules  and  regulations  governing  the  delivery  of  water 
are  in  force,  and  no  form  of  application  for  water  is  used,  each  irri- 
gator usually  leaving  a  note  at  the  headgate  of  his  lateral  whenever 
he  desires  water  to  be  turned  to  him.  A  telephone  line  costing  about 
$500  and  covering  practically  the  entire  system  has  been  constructed. 
The  canal  company  owns  shares  in  this  telephone  line. 

The  total  cost  of  water  delivery  under  the  system  is  given  as  $3^200 
per  year,  or  only  about  11  cents  per  acre.  This  is  made  up  of  $1,200 
as  part  of  the  salary  of  the  general  manager  and  superintendent, 
$1,700  paid  to  ditch  riders  from  April  15  to  September  15  at  $65  per 
month  each,  and  $300  for  office  expenses. 

A  typical  irrigating  canal  of  Montana  is  that  of  the  Farmers' 
Canal  Company  at  Bosseman,  which  receives  water  from  the  West 
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Ckdlatin  Biver  and  supplies  15,000  acres  of  grain,  closer,  alfalfa,  and 
potatoes.  The  main  canal  is  15  miles  long,  with  a  maximum  capacity 
of  800  cubic  feet  per  second  and  distributaries  aggregating  25  miles 
in  length.  The  company  is  a  cooperative  organization  of  60  irriga- 
tors. The  by-laws  provide  for  two  series  oftstoek,  each  diare  of  the 
first  series  entitling  the  holder  to  the  use  of  89f  inches  of  water  and 
each  of  the  second  series  to  a  continuous  flow  of  61  |t  inches.  Etdi 
irrigator  usually  owns  one  share  of  each  series.  The  company  is  not 
concerned  with  water  delivery  after  the  water  has  been  turned  into 
the  laterals.  A  canal  walker  is  employed  for  two  months,  from  June 
10  to  August  10,  at  a  salary  usually  of  $90  per  month,  to  patrol  the 
ditch  banks  and  divide  the  water  between  the  laterals.  He  is  subject 
to  instructions  from  the  president  of  the  company,  who  has  fall 
chaige  of  water  delivery-  and  receives  $1.50  per  day  for  each  day 
actually  spent  on  the  canal,  averaging  about  $40  per  year.  A  8uper> 
intendent  is  employed  also  at  $4.50  per  day  whenever  repair  work  is 
necessary. 

Water  is  delivered  in  a  continuous  flow,  if  desired  in  that  way  by 
the  irrigator.  The  president  and  canal  walker  only  have  authority 
to  make  or  permit  changes  in  the  headgates.  Tampering  with  the 
gates,  except  when  it  is  necessary  to  repair  breaks  or  to  avert  dam> 
age,  is  subject  to  a  fine  of  $50.  This  penalty  was  enforced  once,  since 
which  time  there  has  been  no  trouble.  In  case  of  a  surplus  or  a 
scarcity  each  irrigator  receives  his  proportion  of  the  total  supply 
available,  and  handles  an  average  of  about  100  miner^s  indies,  or  ^ 
cubic  feet  per  second,  as  an  irrigat  ing  head,  and  in  exceptional  cases 
irrigators  have  been  known  to  use  as  much  as  200  inches,  or  5  cubic 
feet  per  second. 

A  Cipolletti  weir  has  been  placed  20  to  80  feet  below  the  headgate 
of  each  lateral  or  farmer's  ditch.  The  regulating  gates  are  substan- 
tially constructed  and  the  canal  walker  is  able  to  run  the  amount 
required  over  the  weirs  with  little  difficulty.  It  is  the  opinion  of  a 
local  observer  that  the  secret  of  success  lies  in  tJie  use  of  the  weifs, 
good  headgates,  and  the  division  of  the  water  by  a  disinterested  canal 
walker.  No  records  are  kept  of  the  delivery  to  the  various  irri- 
gator&  If  the  irrigators  desire  water  when  it  is  not  running  in  their 
ditches,  they  make  application  to  the  canal  walker.  The  manage- 
ment contemplates  providing  for  written  notices  when  it  is  denied 
to  have  water  turned  on  or  shut  off. 

The  cost  of  delivery  under  this  system  is  less  than  that  under  any 
system  considered  in  this  report,  being  only  1.5  cents  per  acre  per 
year.  This  low  cost  is  due  to  the  fact  that  the  regular  irrigating 
season  lasts  only  two  months,  that  only  general  farm  crops  are  growoi 
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that  no  attempt  is  made  to  control  delivery  except  from  the  main 
canal,  and  that  no  records  are  kept 

SHB  VAXPA-HBBIDIASr  XBBIOATZON  DZ8TBICT. 

"Water  delivery  in  the  Nampa -Meridian  Irrigation  District,  in 
Idaho,  is  iitider  the  control  of  a  nuina*rinir  director,  who  receives  $3 
j)or  (lay  for  the  time  eniplojud.  He  lias  under  him  a  foreman  or 
overseer  at  $125  per  month,  a  lieadgate  man  at  $75  ix?r  uioiitii.  a 
night  headgate  man  at  $f>0  per  month,  and  eleven  tlitch  riders  at  $i>5 
per  month.  The  main  caiial  is  50  miles  in  length  and  there  are 
114  miles  of  princij)al  laterals.  Each  ditch  rider  covers  ahoul  15 
miles  of  canal  every  day.  The  average  flow  in  the  canals  is  470  cnhic 
feet  per  second,  and  1,000  irrigators  are  supplied.  Each  irrigator 
is  given  a  continuous  flow  for  the  length  of  time  desired,  the  size 
of  stream  depending  upon  his  ^^  ntcr  right  or  the  aiuounl  a|)plie(l  for. 

At  each  point  of  delivery  from  (lie  main  canal  the  coiiij)auy  main- 
tains a  small  l)ox  in  which  the  irrigators  place  their  applications  for 
water.  The  ditch  rider,  after  looking  over  these  orders  and  adjust- 
ing the  flow  to  supply  them,  places  a  card  in  the  box  stating  the 
amount  pu.ssing  over  the  weir  and  for  wiium  it  is  intended.  A  pri- 
vate telephone  line  covers  the  entire  system.  At  7  o'clock  each 
morning  tiio  ditch  riders  report  the  stage  of  water  in  the  various 
portions  of  the  main  canal  and  laterals  to  the  foreman  and  i-eceivo 
orders  regarding  changes  during  the  day.  Below  is  given  the  form 
used  for  making  applications  for  water: 

Form  U9ed  /or  maktng  application  for  water  frwauthe  NnmpO'MeridiaH  irrioa- 

tion  district. 


TO  CUSTOM KR.S. 
Pleue  deposit  thin  card  in  the  lateral  lock  box. 

N-U  trrlgatkm  Dfit 

ttntll  iortlMr  notio«,  m  fbUom: 

iioft  Aocr.  OP- 

InebM. 
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SYSTEMS  USED  OT  TYPICAI  CAEAX8  IE  UTAH. 

THE  BEAB  RIVEB,  CANAL, 

The  Bear  Kiver  Canal,  in  the  north-central  part  of  Utah,  h  the 
most  extensive  and  important  feature  in  the  irrigation  of  Bear  Val- 
ley lands  and  the  largest  system  in  the  State.  The  land  covered  by 
it  was  originally  a  ranch  of  125,000  acres  lying  on  both  sides  of  the 
Bear  River  in  the  vicinities  of  Corinne,  Bear  River  City,  and  Gar- 
lajul.  The  project  was  completed  in  ISM  at  a  reported  co^i  of 
si,()00,000.  During  the  first  nine  years  the  canal  passed  through  tin- 
hands  of  receivers  three  times,  and  in  11>03  was  bought  by  the  Utali 
Sugar  Company  for  $350,000,  and  has  been  «^[M'r.ited  surressfully  In- 
them.  The  system  comprises  two  main  canals,  West  Side  and  Kust 
Side  canals,  the  latter  supplying  only  a  small  acreage,  as  500  cubic 
feet  per  second  is  used  for  power.  The  maximum  flow  in  the  Wesjt 
Side  Canal  is  5G5  cuh'iv  feet  per  second  and  the  average  flow  ;1S5  cubic 
feet  per  second.  Tn  1008,  34,000  acres  were  irrigated,  7,5t)0  of  which 
were  in  alfalfa,  15,000  in  grain,  4,800  in  sugar  beets,  and  800  in 
orchards.  This  canal  is  49  miles  long  and  has  50  miles  of  principal 
latcnils  owned  by  the  company  and  about  100  miles  of  laterals  lead- 
ing front  it  owned  by  the  consumers.  Water  is  delivered  under  1,200 
contracts. 

PhAH  OF  DKLIVERV. 

The  same  force  attends  to  both  water  delivery  and  maintenance.  The 
chief  engineer  receives  a  salary  of  $3,000  per  annum,  with  residence, 
light,  teams,  and  traveling  expenses  when  away  from  home  and  un- 
der him  are  a  general  foreman  at  $90  per  month,^n  assistant  foreman 
at  $75  per  month,  six  ditch  riders  at  $75  per  month  during  the  irri- 
gation season,  and  four  cleaning  gangs.  Delivery  is  directly  under 
the  charge  of  thi;  general  foreman,  to  whom  the  ditch  riders  report. 
The  ditch  riders  are  assigned  to  the  same  divisions  year  after  year 
and  are  thoroughly  familiar  with  their  work  and  with  the  farmers 
with  whom  they  have  to  deal.  Each  ditch  .rider  controls  about  10 
miles  of  canal,  and  in  addition  to  the  work  of  delivery  is  responsible 
for  the  condition  of  the  canal  in  his  division  and  is  expected  to  keep 
the  chief  engineer  and  general  foreman  thoroughly  informed  on  all 
matters  of  importance.  All  disputes  between  the  ditch  riders  and  the 
farmers  regarding  the  delivery  of  water  are  referred  to  the  general 
foreman  or  the  chief  engineer.  The  chief  engineer  writes  regardii.g 
the  ditch  riders: 

They  are  married  aud  own  farms  in  tlie  dtstrlcts  wlilch  they  oiwrata  They 
are  cool-headed  men  who  do  not  asvuine  a  high  and  mighty  attitude  with  the 
farmers.  Tb«3r  are  Imtnicted  to  work  for  the  beat  intetests  of  the  water  umtb 
89  well  as  for  the  compaDy  and  at  no  time  to  abuse  tbe  water  users  In  case  of 

dlBpuf^'t*. 
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The  water  delivery  is  in  general  governed  by  sections  11  and  12  of 
the  terms  and  conditions  of  sale  of  water  made  a  part  of  the  contract 
between  the  Utah  Sugar  Company  and  the  individual  water  users. 
Section  11  and  the  essential  part  of  section  12  are  as  follows : 

Skc.  11.  That  tho  use  of  wntei  coulracttnl  lor  shall  be  gt»veriH»U  and  n'gulated 
by  tbe  company ;  and  the  latter  may  from  time  to  time  either  allot  to  tlie  con- 
sumer certain  Itonrs  for  tbe  .use  of  water  (of  wblcb  allotments  it  shnll  cause 
bim  to  be  duly  notified),  or*  at  its  option,  may  give  the  i-ouHuinor  a  contiinious 
flow.  Thjit  tlio  cdnsMnior  slmll  tisp  tho  wntor  fiiniislu'<l  liirii  <  ;ir*»fiilly  ami  with- 
out wast«».  That  all  ^Mt<'s.  wi-irs.  <ir  dtlu-r  (lev  ices  for  the  disirihutioii  (»f  water 
ou  the  compuuy's  canal  ami  laterals  shall  tte  owmnl  and  eontrulie<l  by  ihe  latter. 
Tbat  water  shall  be  dolivf^red  by  tbe  company  into  a  lateral  or  diteb  to  be  pro- 
vided by  tbe  consumer  from  a  box  or  weir  tbrougb  tbe  banks  of  the  com|)any*8 
canal  or  lateral  to  be  inrovided  by  It.  Tbat  tbe  consumer  will  use  no  more 
water  tlian  liis  rontmct  authorizes  and  only  at  such  state<l  times  as  shali  l)e 
des!Lrtint(*<1  liy  ilic  ronipnny  nnd  distribute*!  to  him  by  its  water  master,  aud 
will  not  fill  wish  water  to  any  other  person  on  |ienalty  of  forfeiting  his  right  to 
use  of  water  during  the  remainder  of  the  season. 

Sec.  12.  *  *  *  Tbat  In  case  of  shortage  the  company  may  alternate  tbe 
use  of  water  among  Its  various  consumers,  or  may  distribute  the  available 
water  pro  rata  to  all  ItR  consumers  in  accordance  with  such  I'ules  and  regula- 
tions ns  tlie  company  may  fr<»m  time  to  time  deem  iKvessary  or  expedient. 

Originally  the  chief  engineer  desired  to  deliver  water  to  each  irri- 
gator in  continuous  flow,  because  he  felt  that  delivery  in  rotation — ^the 
general  practice  in  Utah — ^would  place  too  great  a  burden  on  th(> 
company,  but  the  water  users  objected  to  this  arrati<;einent  and  he 
was  compelled  to  work  out  a  plan  of  rotation.  This  plan  pr<)M«]cs 
for  a  continuous  flow  in  the  main  canal  and  in  all  of  the  principal 
laterals,  whether  owned  by  the  company  or  by  the  consumers.  The 
consumers*  laterals  have  been  laid  out  so  as  to  cover  an  acreage 
suflicient  to  require  a  continuous  flow  of  at  least  2.1  cubic  feet  per 
second,  and  water  is  delivered  to  all  consumers  at  that  rate  one  hour 
per  week  for  each  acre,  regardless  of  the  crop.  About  four  irrigation 
turns  are  required  for  the  consumers  to  water  their  entire  holdings, 
and  consequently  they  get  over  the  land  about  once  each  month  dur- 
ing  the  irrigation  season,  May  15  to  October  15.  The  minimum  acre- 
age  under  a  consumer''s  lateral  is  168,  equal  to  the  number  of  hours  . 
in  a  week.  In  case  of  a  larger  acreage  the  flow  is  increased  accord- 
ingly. The  farmers  usually  like  to  have  an  irrigating  stream  of 
2  to  4  cubic  feet  per  second,  and  a  schedule  of  rotation  for  the  con^* 
sumers*  laterals  is  arranged  by  the  chief  engineer  at  the  beginning  of 
each  season  and  adhered  to  strictly.  This  schedule  gives  the  exact 
^time  each  consumer  is  to  receive  water  each  week.  Copies  of  this  are 
given  to  the  ditch  riders  and  notices  sent  to  consumers,  and  there  is 
no  possibility  of  controversy  as  to  the  time  water  is  due.  The  follow- 
ing is  a  copy  of  the  forms  used. 
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Form  itted  by  the  Vtnh-Maho  Sugar  Company  to  notify  conftumers  of  time  thtf 
are  to  receive  water  each  week  throughout  a  aeaton. 


No.  .VJ72. 

UTAH-IDAHO  »t  (;AR  COMPANY. 

Datu  ,  190.. 


Mr  

From 

.  Soo. . 
.M  

..  T].  R  

liUil 

..M  

Mr. 


UTAH-IDAHO  SUGAR  COMPANY  No.SSTl 
QAZUAStD,  Utah,  , 


Dear  Sib:  Without  rt'co^rifzinit  any  f-ontrui't*!  eicepHhoie 
uiailf  by  lh!a  coinpttuy  hiiu  tlu-  B<vir  Ki  vor  \N'ater  (Vinii«D'i, 

your  M'hedul'  i>f  tinie  for  irrlKntiiin  Hcrt-*  in  ^t^'  

Tp  N.,  It  W.,  during  tht;  irrijfulion  *ieft>->n  of  A.  b. 

1W.» Will IM torn....  M  uniiT  ....  M  flow. 

I'TAII  IDJlUO  SViiAK.  CuJUAXV. 

Pbt  •••••• 


By 


Water  rentals  are  doe  May  I, 
aud  buar  interiwt  at  7  per  cent 
until  November  l  hikI  I'ipwcmt 
thereafter  until  puid. 


Water  is  used  l)oth  iliiy  aiul  nitrht,  the  srhednl*  'iiig  tlinnp'd  fadi 
3*ear,  so  that  a  consumer  is  nut  required  to  do  nu  -i  of  his  irri«r.itiriir 
at  night  two  seasons  in  succession.  The  rotation  l>e^ins  with  llie 
farmer  nearest  the  turn-out  from  the  nmin  lateral.  Tf  any  farmer 
dot  not  u  i.sh  to  irrigate  wlieii  his  turn  comes,  lie  is  allowed  to  shut 
tlie  gate  leatling  to  his  individual  distributing  ditch.  Each  fanner 
is  required  to  take  care  of  his  waste,  and  as  he  usually  does  not  have 
waste  ditclies  it  is  neressnry  for  him  to  shut  off  the  supply  when  uo 
longer  needed.    This  method  has  proven  very  satisfactory. 

The  -rlinliih'  of  ii  ripition  })repared  by  the  chief  en^^ineer  is  sup- 
plietl  to  the  ditch  riileis  on  regular  forms  on  Ioom;  leaves  for  ins<^rtion 
in  their  field  books.  This  form  siiows  tiie  mimber  of  the  Im.x  from 
which  water  is  taken,  the  schedule  number  by  which  the  fMnntT  is 
l(K'ate<l  on  the  bot»ks  in  tlie  t>thee,  the  area  irrigated,  tUe  e.xaci  location 
of  the  land,  the  number  (»f  the  contract  under  wliich  he  i>  entitled  to 
water,  tlic  number  of  h<mr<  for  which  the  .stream  i.s  U*  run,  the  exact 
time  he  is  to  begin  taking  water,  and  the  exact  time  that  he  is  to  cease. 

31KASI  KEMENTS  A2sD  EXrEN8F:S, 

Measurements  of  water  under  this  system  are  nnule  almost  entirely 
with  current  meters  by  a  hydrographer  employed  for  six  months  each 
year  at  n  salary  of  $80  to  $100  per  month.  He  measures  the  water 
both  in  the  main  and  branch  canals  and  reports  to  the  chief  engineer. 
After  the  flow  in  the  consumer^  ditch  is  measured  the  turn-out  gate 
is  set  and  locked  at  a  point  that  will  pass  the  amount  of  water  called 
for  by  the  schedule.  The  chief  engineer  intends  to  have  every  stream 
delivered  to  a  consumer  measure<l  at  least  once  each  week  during  tlie 
season,  but  this  can  not  be  done  by  one  man.  Tie  succeeds,  however, 
in  getting  enough  measurements  to  enable  him  to  keep  the  rfquiied 
amount  of  water  flowing  in  the  consumers'  laterals  with  approximate 
accuracy. 
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All  of  tiie  tum-out  gates  are  owned  by  the  company.  In  the  early 
days  of  the  canal  the  consumers  were  allowed  to  install  their  own,  but 
the  company  claims  that  these  parties  have  caused  much  trouble  by 
breaking  locks  and  otherwise  molesting  the  canal,  as  ihssy  have  a  legal 
ri|^t  to  remove  locks  put  on  their  private  turn-outs  by  the  company. 
The  turn-outs  on  the  branch  canals  are  numbered  consecutively  from 
the  tum-out  in  the  main  canal.  The  ditch  riders  keep  careful  cn^ 
reports  for  their  respective  districts,  showing  the  acreage  in  various 
crops  and  the  yield  of  each.  The  management  of  the  canal  finds  these 
crop  reports  to  be  good  evidence  of  the  kind  of  water  service  the 
consumers  get,  and  in  case  of  dispute  use  them  to  refute  claims  of  poor 
service. 

All  consumers  receiving  water  frcmi  this  canal  are  required  to  pur- 
chase perpetual  water  rights,  costing  $35,  one-fourth  down  and  the 
balance  in  three  annual  installments,  with  interest  at  6  per  cent  per 
Rtmiim^  and  12  per  cent  if  not  paid  when  due.  In  addition  to  the 
water  ri|^t,  annual  rentals  are  charged  to  consumers  at  $1  x>er  acre 
on  land  devoted  to  general  farming,  $2.50  per  acre  on  land  planted  to 
orchards  exceeding  5  years  old,  and  $1.50  per  acre  on  dty  or  town 
lots.  The  company  sought  to  make  the  charge  increase  with  the 
ability  of  the  farmers  to  pay,  but  this  did  not  prove  satisfactory  to 
the  farmers,  as  it  is  a  well-known  fact  that  less  water  is  required  to 
irrigate  orchards  than  alfalfa. 

Water  rentals  are  due  for  the  current  year  on  May  1,  and  bear 
interest  at  7  per  cent  until  November  1  and  at  12  per  cent  thereafter 
until  paid.  Those  delinquent  in  the  payment  of  rentals  are  required 
to  make  satisfactory  arrangements  with  the  cranpany  before  they  can 
receive  water. 

The  annual  cost  of  water  delivery  is  not  segregated  in  the  annual 
reports  of  the  chief  engineer.  The  chief  engineer  receives  $3,000 
per  annum,  one-third  of  which  should  probably  be  charged  to  water 
delivery.  The  general  foreman  receives  $90  per  month,  the  hydrog- 
rapher  $80  to  $100  p^  month  when  employed,  assistant  foreman 
$75  per  month,  and  six  ditch  riders  $75  per  mcmth  each,  or  a  total 
for  salaries  of  those  concerned  in  maintenance  and  opmtion  exclu- 
sively of  about  $8,000.  Charging  one-half  of  this  to  water  delivery 
and  $1,500  per  year  for  office  expenses,  which  is  the  estimate  of 
the  chief  engineer,  makes  a  total  chargeable  to  water  delivery  of 
$5,600,  or  about  16  cents  per  acre. 

XH£  DAVIS  AND  WEBEB  COUNTI£S  CAKAL. 

The  Davis  and  Weber  Counties  Canal,  which  receives  water  from 
Weber  BiVer  and  East  Canyon  Creek,  is  perhaps  one  of  the  best 
examples  of  a  fairly  efficient  water  delivery  under  simple  and  inez- 
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pensiye  methods  worked  out  by  the  farmers  themselves.  This  canal 
irrigates  about  12,000  acras  planted  jto  alfalfa,  grain,  sugar  beets, 
tomatoes,  and  other  crops,  with  an  average  flow  in  its  main  canal 
of  not  more  than  150  cubic  feet  per  second.  The  company  which 
controls  the  canal  is  made  up  of  520  water  users.  All  who  have 
rights  to  the  normal  flow  of  the  water  sources  own  primary  rights, 
as  is  the  case  with  practically  all  canals  in  Utah,  sharing  in  such 
normal  flow  pro  rata  according  to  the  number  of  shares  of  stock 
owned.  In  addition  to  primary  rights,  secondary  rights  have  been 
i&sued  to  the  flood  flow,  the  holders  sharing  pro  rata  with  the  holders 
of  the  primary  rights  in  the  total  flow  of  the  canal  during  flood 
season  but  are  not  entitled  to  water  when  the  floods  have  passed. 
This  canal  was  known  originally  as  the  Central  Canal,  and  when 
organized  by  the  present  company  was  receiving  its  water  from  the 
Weber  River  only.  The  river^  however,  soon  proved  inadequate,  and 
additional  stock  was  issued  for  the  purpose  of  constructing  a  reser- 
voir in  East  Canyon  Creek.  In  the  middle  of  July,  when  there  b 
not  sufficient  water  in  the  Weber  River  to  supply  the  rights,  the 
reservoir  is  drawn  upon  and  the  crops  under  the  canal  thus  matured. 

The  total  length  of  the  main  canal  is  9  miles  and  there  are  only 
about  10  miles  of  main  laterals,  known  as  south,  west,  and  north 
branches.  The  company  attends  to  water  delivery  from  this  main 
canal  and  these  main  branches.  There  are  15  additional  laterals, 
averaging  1.25  to  7  miles  and  aggregating  60  miles  in  length,  from 
which  the  water  is  distributed  by  the  irrigators  without  any  expense 
to  the  company.  There  is  a  superintendent  or  chief  watermaster, 
who  is  in  charge  both  of  maintenance  and  operation,  at  a  salary  of  $1 
per  day  when  employed,  his  total  salary  in  1907  having  been  $737. 
Directly  under  the  chief  watermaster  is  a  subwatermaster,  whose 
duties  are  confined  to  water  delivery  and  who  receives  the  same  rate 
of  pay  as  the  chief  watermaster.  There  are  two  ditch  riders,  who 
patrol  the  channels,  keep  them  clear  of  weeds  and  other  obstructiona, 
and  prevent  and  repair  breaks,  but  have  no  other  duties  connected 
with  the  delivery  of  water. 

Each  lateral  has  a  watermaster,  who  is  appointed  each  year.  Some 
of  these  receive  compensation  at  the  rate  of  15  or  20  cents  per  share 
of  stock,  some  monthly  salaries,  and  others  no  compensation.  Th^ 
watermasters  receive  the  water  from  the  main  canal  or  one  of  its 
main  branches  and  deliver  it  to  the  users  under  their  respective  laterals 
in  regular  rotation.  The  usual  amount  delivered  is  4.3  cubic  feet 
per  second  per  acre  for  one-half  hour,  regardless  of  the  crop,  the  in- 
tervals between  irrigations  being  six  to  twelve  days,  depending  upon 
the  individual  ideas  of  the  various  farmers.  At  the  beginning  of  each 
season  the  secretary  of  the  company  sends  a  card  to  each  wateimaster 
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for  each  irrigator  on  his  lateral,  showing  the  amount  of  water  the  irri- 
gator is  to  receive  during  the  season,  and  these  cards  form  the  water- 
master's  basis  for  delivery.  These  cards  are  reissued  each  year,  owing 
to  changes  from  one  lateral  to  another,  through  rental  of  shares,  and 
other  causes. 

No  water  measurements  are  taken,  and  gage  readings  are  taken 
only  occasionally  at  a  rating  flume  near  the  head  of  the  canal,  but 
no  record  of  them  is  kept.  The  superintendent  and  subwatermasters 
are  expected  to  be  experts  in  guessing.  The  lack  of  measurements 
results  in  a  great  deal  of  dissatisfaction  during  periods  of  scarcity, 
and, 'while  many  of  the  irrigators  realize  the  value  of  them,  the 
inherent  desire  of  the  majority  to  incur  no  expense  not  actually 
necessary  has  prevented  the  installation  of  additional  devices. 

The  cost  of  water  delivery  under  this  canal  is  merely  the  cost  of 
employing  the  superintendent  and  subwatermasters  and  the  office 
expenses.  The  total  properly  chargeable  to  delivery  in  1907  was  not 
over  10  cents  per  acre. 

THE  SOUTH  JO&DAN  CANAL. 

The  South  Jordan  Canal  receives  its  supply  from  the  Jordan  River, 
and  waters  9,000  acres  of  alfalfa,  grain,  and  sugar  beets  south  of 
Murray.  It  is  18  miles  long,  has  42  laterals  averaging  2  miles  in 
length,  and  maintains  a  maximum  flow  of  142  cubic  feet  per  second 
during  the  principal  part  of  the  irrigation  season.  The  com])any  is 
made  up  of  farmers  using  the  water  carried,  6,000  shares  having 
been  issued  at  the  average  rate  of  one  share  to  each  l.r>  acres  ii-ri- 
gated.  Each  sliare  entitles  the  owner  to  ^^t-^  of  the  available  supply. 

Water  delivery  is  attended  to  by  a  watermaster,  who  receives 
about  $400  per  year,  being  per  clay  for  the  time  actually  employed. 
He  arranges  and  exe<-utes  his  plan  of  delix  i  ry,  subject  to  tlie  direc- 
tion of  the  board  of  directors.  At  the  beginning  of  each  season 
he  is  furnished  a  list  showing  the  number  of  shares  owned  by 
each  shareholder  on  each  lateral.  The  nunil>(>r  held  on  the  several 
laterals  varies  slightly  from  year  to  year,  owing' to  sales  and  rentals. 
On  receipt  of  this  list,  the  watermaster  turns  to  each  ladMul  the  pro- 
portion of  the  entire  supply  due  all  of  the  shareholders  under  it, 
and  this  volume  runs  as  a  continuous  stream  throughout  the  season, 
except  during  exceedingly  dry  periods.  Exceptions  are  made  for 
laterals  on  which  less  than  I'Of)  -hares  are  held,  in  which  case  two 
or  more  such  laterals  are  combined  and  treated  as  one.  The  duty  of 
the  watermaster  ends  with  the  division  of  the  water  to  the  lateral^. 
The  users  on  each  lateral  arrange  among  themselves  a  scheduh^  ai' 
rotation  and  appoint  one  of  their  number,  at  a  compensation,  usually 
of  10  cents  per  share  per  year,  to  see  that  the  schedule  is  carried 
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through.  The  Lirgest  stream  carried  by  any  lateral  is  represented 
by  448  shares,  which  amounts  to  6.5  cubic  feet  per  second  when  the 
canal  is  carrying  its  full  142  cubic  feet  per  second.  The  smallest 
stream  is  represented  by  48  shares,  or  0.65  cubic  foot  per  second.  In 
the  former  case  each  user  receives  the  full  flow  for  thirty-five  mm- 
utes  for  each  share  owned,  and  in  the  latter  three  hours  per  share. 
On  nearly  all  the  laterals  water  is  delivered  on  the  basis  of  one  hour 
per  share  for  each  run,  runs  being  so  timed  that  each  user  receives 
water  every  nine  or  ten  days  throughout  the  irrigating  season  from 
April  15  to  September  15.  About  356  irrigators  are  supplied  by  the 
canal. 

This  canal  is  one  of  five  taking  water  from  the  Jordan  Biver  under 
a  court  decree  defining  their  respective  rights.  Measurements  are 
made  by  a  court  commissioner,  twice  each  week  during  the  irrigatioo 
season,  in  a  rating  flume  at  the  head  of  the  canal,  and  a  gage  rod  is 
read  twice  each  day.  The  flow  to  the  laterals  is  measured  over  Cipol- 
letti  weirs  installed  short  distances  below  the  heads  of  the  laterals. 
These  weirs  are  made  of  lumber,  without  metal  crests  or  sides,  and  all 
of  the  conditions  neoessaiy  for  accurate  measurements  are  not  main- 
tained. The  velocity  of  approach,  however,  is  not  allowed  to  exceed 
0.5  foot  per  second,  and  the  results  are  considered  satisfactory  by  the 
farmers  and  are  approximately  correct. 

No  daily  record  of  delivery  of  water  to  irrigators  is  kept  by  the 
watermaster,  such  a  record  not  being  necessary,  as  the  distriHutioD 
among  the  users  on  the  various  laterals  is  arranged  among  themselTes 
without  reference  to  the  watermaster.  No  record  Is  kept  of  the 
amount  delivered  into  the  laterals,  as  the  flow  is  kept  as  nearly  con- 
stant throughout  the  season  as  the  flow  in  the  canal  will  permit,  and 
much  of  the  fluctuation  in  the  canal  is  borne  equally  by  the  varions 
laterals.  The  flow  in  the  various  laterals  is  affected  to  some  exteat 
by  differences  in  the  grade,  size  of  opening  of  the  outlet  from  the 
main  channel,  obstructions  in  the  canal  and  laterals,  and  it  is  nec- 
essary for  the  watermaster  to  spend  much  of  his  time  along  the  canal 
adjusting  headgates,  removing  obstructions  as  they  accumulate,  and 
making  measurements  at  each  weir  three  times  a  week.  Satisfactory 
delivery  under  this  system  is  prevented  by  the  growth  of  water  gnsB 
in  the  canal,  which  has  a  tendency  to  hold  the  water  at  a  high  level 
in  the  canal,  thus  increasing  the  discharge  through  some  of  the 
headgates. 

The  total  annual  cost  of  water  delivery  averages  about  $1,350,  or 
15  cents  per  acre,  of  which  about  $150  is  paid  to  the  secretary,  $100 
to  the  watermaster,  and  about  $200  for  the  services  of  the  conrt 
commissioner  at  the  headgate.  The  remaining  $600  is  for  maintain- 
ing the  schedules  on  sublaterals,  at  10  cents  per  share. 
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THE  UTAH  AVD  SALT  XJLKE  ^ATTATr. 

This  canal  takes  wntor  from  the  Jordati  River,  Like  tlio  South 
Jordan  Canal,  its  supjily  is  apport iDiitnl  l)y  a  toinmissKnuT  of  tho 
district  court,  the  ratin<^  lluinc  at  the  head  of  the  canal  being  rated 
by  the  court  coinniissioiier  at  the  same  time  as  that  of  the  South  Jor- 
dan Canal.  The  main  canal  is  26  miles  long,  with  52  hitoriil  ditclies 
from  1.5  to  2  miles  long.  The  canal  irrigates  about  i;>,tiii<)  acres, 
0.000  in  alfalfa  and  3,000  in  grain.  The  maximum  capactiy  is  246 
cubic  feet  per  second,  and  tlie  average  flow  about  200  cubic  feet  per 
second.  The  ownersliip  in  the  canal  is  represented  by  10,000  shares 
of  the  Utah  and  bait  Lake  Canal  Company,  controlled  by  510 
irrigators. 

The  plan  of  delivery  is  similar  to  that  followed  on  the  South  Jor- 
dan Canal  except  that  instead  of  using  Cipolletti  weirs  of  standard 
length  and  altering  the  depth  of  flow  over  them  according  to  the 
quantity  to  \k*  run,  the  watermaster  has  installed  rectangular  weirs 
with  lengths  proportional  to  tlie  number  of  shares  represented  on  the 
laterals,  and  the  (lej)th  of  water  over  the  crests  of  all  of  these  weirs 
is  maintained  e<iual  or  as  nearly  so  as  possible.  Each  >hare  on  a 
lateral  is  represented  l)v  one-eighth  of  an  incii  in  leugtli  of  wi'ir  rvv>i. 
When  shares  are  transferred  from  one  lateral  to  another  tlie  weiis  are 
increased  in  length  by  sawing  oil'  a  portion  of  one  or  l>oth  sides,  or 
dc<'n*:ised  by  nailing  on  cleats.  Thesi'  altei'atioiis  ai'c  made  at  the 
iK'ginnuig  of  each  season,  as  practically  no  transfers  are  made  after 
irrigation  begins.  This  method  of  altering  the  size  of  the  weirs  is 
crude  but  ea^y  and  is  accepted  as  satisfactory  by  most  of  the  water 
users.  The  wi'ir  boards  are  nuule  of  1  and  '2  inch  material  and  the 
crests  and  sides  are  not  beveled  to  give  a  thin  edge.  The  j)ro[yer  c<m- 
ditions  of  the  grade  and  the  widtb  and  deptii  beyond  and  below  the 
crests  arc  not  maintaine(l  and  the  velocity  of  a|)))roMch  therefore 
varies  considerjibly.  so  that  in  reality  the  measurements  are  little  more 
than  approxiiuations. 

The  watentt;! i'-  |)rovide<l  at  the  beginning  of  the  sea.s<ni  with  a 
list  of  shareiMildr-rs.  M'gi(»gateil  by  laterals.  Tln're  i-  also  some  otic  on 
each  lateral  who  looks  after  the  division  among  the  faruiei>  dii  tlie 
lateral.  receivinL'  |)ny  from  his  neighbors  at  the  rate  of  5  cents  per 
share  per  year,  eaiu'r  in  ca.sh  or  in  water. 

The  size  of  streau)  (lelivere<l  (lej)ends  upon  the  number  of  --liares 
each  user  owns.  The  sinalle-t  "-treani  is  delivered  to  the  owners  t>f 
68  shares,  being  l..'JG  cubic  feel  per  second  when  the  average  of  200 
cubic  feet  per  .«?econd  is  carried  in  the  main  canal.  Each  user  receives 
this  stream  for  one  hour  jht  share  at  each  irrigation,  the  intervals 
between  irrigations  l>eing  eight  or  nine  da^'s.  as  arranged  by  the  umm-- 
on  each  lateral.   The  largest  stream  is  that  delivered  to  the  owners  of 
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522  shares,  and  amounts  to  10.44  cubic  feet  per  second,  and  is  aUowed 
for  twenty  minutes  per  share  at  each  irrigation. 

The  watermaster  receives  $3  per  day  for  the  time  actually  employed, 
amounting  to  about  $500  per  year.  The  secretary  receives  $300  per 
year,  of  which  $200  is  properly  chargeable  to  distribution.  Counting 
the  amount  paid  to  subwatermasters  on  the  laterals,  at  the  rate  of  5 
cents  per  share  per  year,  the  total  expense  properly  chargeable  to 
delivery  is  approximately  $1^00  per  year,  or  a  little  over  9  cents 
per  acre. 

THE  UPPER  CANAL  IBEIGATION  COMPANY. 

The  Upper  Canal  is  a  small  canal  receiving  water  from  Big  Cotton- 
wood Creek  near  Murray,  and  supplying  a  total  of  1,500  acres  of  land 
farmed  by  184  farmers.  Alfalfa  is  the  chief  crop,  but  the  section  cost- 
ered  by  the  canal  is  a  rather  favored  orchard  belt,  about  300  acres 
being  in  fruit  trees,  nursery  stock,  and  grain.  The  main  canal  is  only 
15  miles  long,  beginning  in  Big  Cottonwood  Creek  at  the  point  of 
intake  of  the  conduit  supplying  Salt  Lake  City.  There  are  57  small 
laterals,  aggregating  23  miles  in  length.  On  32  of  these  laterals 
water  is  run  during  the  entire  year  for  stock  and  domestic  purposes. 
The  maximum  flow  is  60  cubic  feet  per  second  and  the  average  only 
about  one-half  of  that  amount. 

Water  delivery  under  this  system  is  attended  to  by  one  man,  who 
receives  a  salary  of  $270  and  is  employed  only  during  the  sunuuer 
months.  Water  is  delivered  on  a  time  basis  and  is  measureil  tmr 
small  Cipolletti  weirs  set  in  the  channels  of  the  canals  without  boxes 
or  flumes.  The  irrigation  schedule  is  followed  very  carefuUy  and 
irrigators  receive  water  in  proportion  to  the  shares  of  stock  owned. 
The  amount  delivered  for  orchards,  potatoes,  berries,  and  nursety 
stock  is  2  cubic  feet  per  second;  for  grain,  3  cubic  feet  per  second: 
and  for  alfalfa,  4  cubic  feet  per  second.  The  water  is  run  two  hours 
for  all  crops  receiving  an  irrigating  head  of  2  cubic  feet  per  second, 
one  and  one-half  hours  for  grain,  which  receives  a  head  of  3  cubic 
feet  per  second,  and  one  hour  for  alfalfa,  which  receives  a  head  of 
4  cubic  feet  per  second. 

The  plan  of  delivery  on  this  system  is  very  simple,  yet  it  seems  to 
bo  all  that  is  nec^essary.  Each  irrigator  knows  what  his  share  is  and 
relies  on  the  ditch  tender  to  see  that  he  gets  it.  No  records  are  kept 
of  the  measurements  on  the  laterals,  but  a  record  is  kept  showing  the 
flow  in  the  main  canal. 

The  only  expense  for  water  delivery  Ls  the  salary  of  the  ditcb 
tender,  and  the  cost  per  acre  is  only  about  18  cents  per  year. 
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SYSTEMS  USED  ON  TYPICAL  CANALS  IN  NEW  MEXICO  AND 

ARIZONA. 

THE  NOSTHK&N  CANAL  IN  HBW  JKEXICa 

The  Northern  Canal  at  Hagerman,  owned  and  operated  by  the 
Ilagerman  Irrigation  Company^  has  its  sources  of  supply  in  North 
and  South  Springs  and  Berindo  rivers  and  artesian  wells.  The  main 
canal  is  35  miles  long  and  the  aggregate  length  of  the  principal  lat- 
erals is  75  miles.  Ten  thousand  acres  are  irrigated  by  the  canal, 
4,000  in  alfalfa  and  6,000  in  orchards,  with  com,  alfalfa,  and  pota- 
toes between  the  rows  in  about  one-third  of  the  orchards.  The  maxi- 
mum  flow  in  the  main  canal  is  180  cubic  feet  per  second,  and  the  aver- 
age flow  during  the  irrigating  season  from  March  1  to  November  1, 
57  cubic  feet  per  second.  One  hundred  and  sixty-five  irrigators  are 
supplied  by  the  canal,  all  of  the  shareholders  being  irrigators. 

This  canal,  although  one  of  the  smaller  of  the  systems  considered  in 
this  bulletin,  has  relatively  one  of  the  most  complete  systems  of  water 
delivery.  It  is  under  the  direct  supervision  of  a  water  superintendent 
who  has  two  ditch  riders  under  him.  The  superintendent  directs  both 
the  canal  maintenance  and  the  water  delivery,  there  being  no  engineer. 
He  also  performs  all  clerical  work  connectai  with  the  system.  Each 
ditch  rider  covers  8  miles  of  main  canal  and  35  miles  of  laterals. 
The  superintendent  gives  them  written  instructions,  indicating  the 
importance  attached  to  accuracy  and  faithfulness  on  the  part  of  the 
ditch  riders.  These  instructions  are  given  in  full  below : 

Written  imtructUmg  to  4itch  riders  of  the  Hagerman  irrigation  Company. 

Uagkiiman,  N.  Mix. 

Mr.  . 

Ditch  rider,  Dintrict  Xo.  . 

Dear  Sir:  1.  In  your  capiiclty  as  dltcli  rhlor  for  tlil?  pompnny.  it  will  bo  yonr 
duty  to  take  i)ro|>er  care  of  all  eates,  weir8,  ttjojimiriiig  hox<  s  ..r  ilnines  usod  for 
the  delivery  of  water  to  tlie  coiisimier.  aud  wlieu  Kuuie  are  oiu  t>l  n;|mlr  aud  you 
are  UDable  to  make  necessary  repairs,  you  wlU  pron)i>tly  notify  tl^is  ofllce. 

2.  I  wlsb  you  to  exercise  the  greatest  care  in  bandltng  of  water.  Be  sure 
tliat  you  are  correct  on  all  meaenremenis.  aiul  before  you  time  water  through 
nieafinrinR  !m)x,  flume,  or  weir,  ^ov  that  it  is  rlciir  and  true. 

V'O  proTtijit  in  niakin;;  your  s*»iii.'1ihmiIs  wiili  cnusniiMM-.    It  will  save  you 
time  and  tnniJ»ie  and  will  be  more  salisfactoiy  to  ail  etaieernttl. 

4.  Turn  In  your  daily  recorda  on  the  first  of  each  month  and  water  cards 
not  later  than  10th  of  each  month. 

5.  You  will  deliver  no  water  on  "water  right"  land  until  tirst  having  re- 
ceived notice  from  this  office  that  rents  <lue  li.ne  Ih'oh         ou  said  l.nul. 

»>.  Yon  may  require  that  twt'uty-fonr  hours"  noti<  f  lie  giveu  fur  the  delivery 
ul  water,  and  six  lioiir.s'  iioiice  for  sliuttini?  o(T  same. 

7.  I'arties  buying  siw^clal  water  will  be  required  to  provide  all  neceamry 
ditches,  gates,  welr«i  etc.,  for  the  delivery  of  some. 

(BqII.229] 


Digitized  by  Google 


62 


8.  Notify  uii  T)artles  receiving  "  special  **  or  *'ezGe«**  water  tiiat  do  ddifcr- 

los  wlJl  hp  made  for  nrnonnts  U'ss  (biin  $1. 

y.  You  will  T^romiitly  notify  all  imMx^rfy  lioiders  who  have  fenf-os.  bridge*  or 
other  obstructions  acrotis  tbe  caiuil  ui-  uiaiu  laterals  that  they  must  keep  Uiem 
out  af  tbe  water,  and  must  not  aet  poats  or  otber  obatmctloiia  Oiat  wni  caldi 
moss  or  tnah  of  anj  kind,  and  tliereby  obatraet  the  tne  flow  of  water  thioagli 
said  canal  and  lateraL 

10.  Yoti  will  ho  oxp(H  t(Hi  to  use  every  courtesy  In  your  trentment  and  bosl- 
uess  IrMiisiictioiis  with  the  farmers,  bv  ever  ready  to  ronsidor  niiy  rlalm  or 
grievance  they  may  have  to  i)re8eut,  be  fair  yet  lirm  in  your  decisions,  be  Rire 
tbat  cadi  one  underatanda  tbe  iKmeely  of  your  purpoae  and  tliat  jon  are  tryiug 
to  give  all  tbe  beat  posaible  aervlce. 

BuperiHtendaU. 

Under  the  water  rights  issued  the  consumers  are  entitled  to  receive 
30  acre-inches  of  water  per  acre  per  annum,  or  108,900  cubic  feet, 
for  which  they  pay  Water  in  excess  of  this  amount  is  charged 

for  at  5  cents  per  acre-iiicli,  or  3,630  cubic  feet.  The  consumers  notify 
the  ditch  rider  when  water  is  wanted  and  the  amount  desired,  and  it 
is  delivered  as  near  that  time  as  the  supply  permits.  A  regular  form 
for  application  for  water  is  provided,  but  this  is  not  used  in  making 
applications  for  water,  being  filled  out  by  tiie  ditch  rider  in  duplicate 
and  signed  by  the  consumer  at  the  time  of  delivery.  The  ori^^inal  is 
kept  by  the  ditch  rider  and  turned  into  the  office  of  the  superiiileiid- 
ent  at  the  end  of  the  month  and  the  duplioite  is  retained  bj  the 
consumer. 

The  usual  size  of  stream  delivered  to  irrigators  is  3  cubic  feet  per 
second  for  orchards  and  5  to  8  cubic  feet  per  second  for  alfalfa. 
Time  rotation  is  not  followed  on  the  system.  CipoUetti  weirs  and 
rated  measurinpr  flumes  are  used  for  measuring  water  to  the  con- 
sumers, there  heinof  105  such  devices  on  the  system.  Weirs  are  used 
where  the  canal  ^rrade  is  sufiicient  to  ^ve  a  free  overfall,  and  where 
it  is  not  sufficient  measurinj^:  {1uuk\s  are  used.  The  policy  of  the  com- 
pany is  to  measure  water  to  each  consumer  w pa  l  ately  and  at  a  point 
as  near  to  the  consumer's  headgate  as  possible,  except  in  ca5?es  where 
coiisumeis  are  locate<l  so  that  one  measuring  device  will  answer  for 
more  than  one. 

Daily  records  of  i\w  aiiKumt  of  water  nmning  through  each  head- 
gate  are  kept  on  small  slips  and  turned  in  to  the  superintendent  at 
the  end  of  each  month  and  show  the  total  amount  of  water  allowed  to 

each  user. 

For  the  monthly  report  made  to  the  directors  a  form  is  ufsed  pro- 
Mil  mg  spaces  for  the  name  of  each  user,  the  number  of  acres  irri- 
gated, llic  total  number  of  cul)ic  feet  used  up  to  the  end  of  the  month 
for  which  the  report  is  given,  the  excess  over  the  allowance  on  the 
water-right  contract  delivered  to  each  user,  the   special "  water 
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during  each  month,  and  the  amount  due  on  "  excess  "  and  "  special  " 
water  for  the  month.  A  ledger  account  also  is  kept  for  each  indi- 
vidual consumer,  showing  when  water  was  delivered  and.  how  the 
account  of  each  consumer  stands. 

In  addition  to  furnishing  a  basis  for  water  charges  and  as  a  check 
to  delivery  the  above  report  gives  approximate  data  regarding  the 
duty  of  water  under  the  canal.  The  superintendent  reports  that  after 
thirteen  years  of  experience  with  the  j^resent  system  he  can  testify 
that  the  farmers  seem  entirely  satisfied  with  the  manner  of  distribu- 
tion and  delivery  and  are  not  asking  or  making  suggestions  for  any 
chaji^e.'' 

The  total  cost  of  water  delivery  under  the  Northern  Canal  is  placed 
by  the  superint^dent  at  $1,490  per  yeiir,  or  about  15  cents  per  acre. 
This  includes  one-third  of  the  superintendent's  salary  of  $100  per 
month,  $1,050  paid  to  the  two  ditch  riders  at  $75  per  month  each, 
and  $40  for  office  expenses. 

THB  TSXPB  CANAL  IN  ABIZOVA. 

The  Tempo  Irrigating  Canal  sn]>plios  waior  from  Rnlt  Ilivor  to 
185  irrifratnr-,  at  Tempe,  Ariz.,  and  is  owned  and  operated  by  the 
farmers  u^iiifr  the  water.  The  main  canal  is  only  1  miles  Ion;;,  and 
supplies  34  miles  of  principal  laterals  and  waters  'ilJiOO  acres — 
14,00()  in  alfalfa  and  7.000  in  grain.  The  maxinnim  flow  in  the 
canal  is  475  cnbio  feet  per  second  and  the  average  flow  througiiout 
the  year  145  cubic  feot  j)er  second. 

Water  delivery  is  under  the  direct  charge  rf  :\  Hij^orintondent  who 
receives  $110  a  month  and  who  has  under  him  two  zanjeros  at  i?H5 
per  month  each.  He  has  entire  charge  of  both  maintenance  and  de- 
livery under  <he  general  direction  of  the  board  of  direetor.s.  Each 
zanjero  covers  about  20  miles  of  canal  and  laterals,  and  often  finds 
it  necessary  to  ride  35  or  40  miles  a  day.  The  cost  of  delivery  aver- 
ages 14  cents  pvv  aci  e  jjer  year. 

Water  is  deliveied  in  rotation,  the  lengtli  of  time  ench  user  re- 
ceives it  depend in^^  upon  the  number  of  shares  owned,  which  is  not 
uniform,  as  some  land  recjuires  more  water  than  other  land  and  the 
irrigators  have  l)artei-ed  the  .-vtoek  among  themselves  until  each  liolds 
the  number  of  share-  necessary  to  «upj)ly  the  water  required.  It  is 
oustomai'V  to  keel)  a  ^tA'adv  How  in  each  of  the  main  laterals  and  to 

»  1  • ' 

rotate  on  these  latorals.  staiting  at  th(»  uj)])er  end  of  each.  The 
amount  to  be  delivered  to  each  us<»r  depen<ls  on  the  snp])ly  available, 
being  usually  400  to  1.000  miner's  inches,  or  10  to  25  cubic  ioot  per 
second.  The  supeiinteudent  notifies  the  zanjeros  of  the  size  of 
stream  in  the  main  laterals,  who  distribute  such  fh)w  in  accordance 
with  their  general  instructions  and  the  amount  due  each  irrigator. 
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The  way  in  wliich  this  is  done  is  shown  by  the  following  description 
furnished  by  C.  G.  Jones,  j)rei>ident  of  the  company : 

Wp  (listrihntc  wator  ncronUn^  tt»  ilx'  luituhfr  of  shares  ownod  in  the  rnnnl 
and  usually  run  it  for  tweut.v-four  lumrs  tt»  1  ^ihare.  twfho  hour*  to  *  >liun\ 
8ix  h«»ur»  to  i  share,  etc.,  the  stream  «»r  irrigating  head  riiti  to  each  irrigator 
varying  from  400  to  000  Incbes. 

We  wUl  suppose  tbat  the  superintendent  notifies  tbe  sanjero  that  at  12 
o'cI<H'l<  noon,  June  1.  1,S(M)  luehes.  or  45  cubic  feet  |>er  second,  will  be  turned 
into  th»'  head  of  a  princiiwil  lateml.  to  l)e  divid«'<l  im<i  :{  irrifiatitit:  liesids.  The 
zaiijero  tlien  notlfli'S  tlie  first  iiTl;:ator  on  suJilatiTMl  No.  1  thai  Ills  li**s!d  of 
water  will  be  turned  to  him  at  12  o'elociv  noon  on  June  1,  presuming  Hint 
Sttblat^l  No.  1  takes  out  close  to  the  head  of  the  princiiial  Utenl.  This 
user  is  told  that  he  will  receive  water  forty-el^ht  hours.  The  sanjero  then 
goes  to  sublateral  Ko.  2  and  notlfles  the  flrst  U8er  (A)  that  the  second  heod 
be  tnriH'jl  Ititn  stilila tcral  N'o.  2  at  rj.'?0  p.  m.,  June  1.  wliicli  allows  thirty 
nilnntos  for  water  to  run  fmiu  the  hf.-nl  of  the  i>r5n<'i|>a!  Ifitnai  to  thf*  bra*!  'if 
Hublateral  No.  2;  the  zanjero  also  notitles  the  «?cond  uwr  on  sublai«*nU 
No.  2  when  water  will  be  turned  In  sublatenil  No.  2,  that  A  will  use  it  for  the 
first  six  hours  and  will  then  turn  it  down  at  6.30  p.  m.  the  same  day  to  K 
The  zaujero  also  tells  B  to  see  that  A  turns  it  down  on  time,  and  should  A 
i-pfiise  to  turn  It  down  on  time  no  wa(<^r  will  be  piven  lilni  :it  the  next  run. 
and  lir'  mny  be  prowcuteil  under  the  law.  Prosecution  tinder  the  law.  howev»»r. 
is  unnec<'Bsary.  B  receives  the  water  at  6.45  p.  m.,  alltmlu}:  fifte<ni  minutes 
for  it  to  run  from  A's  check,  and  uses  it  for  uiue  hour^.  when  he  turni$  it  dowu 
to  C.  In  tbe  meantime  the  sanjero  has  notified  C  and  D  and  E  as  he  has  A 
and  B  wheu  tlie  water  is  turned  into  sublatenil  No.  2  at  what  time  each  should 
re<'eive  It  and  turn  It  on  to  the  next  uw^r.  When  the  number  of  hours  on  sub- 
lateral  No.  2  has  Ivoen  run  the  zanjero  clojses  tlio  lundirate  at  the  i»rinil|>«l 
lateral.  A  liaw  now  hml  water  for  six  hours.  H  for  nine  hours,  etc..  in  all  tifty- 
four  hours.  In  the  meantime  the  third  head  of  water  has  also  been  turned  froiu 
tbe  principal  lateral,  first  going  into  sublateral  No.  3  at  1  p.  m.  on  June  1.  the 
day  tbe  first  two  beads  were  turned  out  above.  As  tbe  users  on  sublateral 
No.  li  havo  tln'  least  number  of  hours  to  run  the  third  head  will  first  Ik*  iva«ly 
to  bo  retiiriHHl  t<i  the  main  lateral.  The  tini(>  fnr  this  Is  12..'W)  tr<  l.n  k  midnicht. 
JuiH'  ;J,  tile  water  on  this  head  poluf:  to  subiateral  No.  4  for  twelve  hours. 
Now  at  noon,  June  3.  the  head  in  sublateral  No,  1  ia  out  and  It  will  be  turneil 
to  sublateral  No.  5  for  eighty-four  hours.  Thus  as  the  runs  in  the  sublatenib 
above  are  completed  the  heads  are  taken  down  to  tbe  sublaterals  bebnr  until 
all  are  served  witli  their  jiroper  number  of  hours,  when  rotation  is  iM'jmn  ovt>r 
uRain.  HtartltrjT  as  hoforo  wifli  strlilatora I  Xi>.  1.  WIicii  tbe  river  is  norni;iu  "f 
uImivc  nornuii,  irri;,'ai<iis  will  ri'<<'i\«'  inlL'af iiiL'  hoads  every  six  to  ten  da}*s. 
As  this  is  a  suitable  lenjiUi  «»f  tiiiio  betwoi-n  in  iiiations  for  practicaHy  all  croiis, 
we  make  no  special  dtiVerence  between  users  on  account  of  crop  ^rown.  Irri- 
gators can  receive  no  water  except  in  regular  tutn  and  after  having  bera 
verbally  noiitte<l  by  the  /..miepo  of  the  time  water  Is  to  be  delivered. 

Our  I'laii  of  ilcliM'iy  li.is  liron  in  prartico  for  ft  number  of  years  and  has  l»een 
perfecttnl  fr>Mii  tiino  to  tinu'  .is  o('ca>>i'>!i  1ms  ro<niir»Hl.  It  is  now  tNinsldt'nnI  fho 
best  system  in  tiie  fSoulhwest  for  disirilmting  water  fi-om  a  river  witii  ao 
irregular  flow  where  tbe  farming  Is  stock  raising  and  tbe  gruwtb  of  bar 
and  grain. 
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The  superintondont  keeps  a  record  of  all  water  delivered  to  tlic 
canal  system,  made  up  from  reports  received  twice  a  day  from  the 
•jajLTc  readrr  on  the  river.  He  also  keeps  an  accurate  account  of  the 
amount  turned  into  each  principal  lateral,  this  amount  l>ein<j  m  pvo- 
portion  to  the  niimber  oi  -hares  owned  on  such  laU  r;d  and  divided 
into  irrigating  heads  as  he  may  direct.  These  heads  are  measured 
and  checked  bv  means  of  sections  that  have  heen  rated  with  a  ciurciit 
meter,  sometimes  as  often  as  twice  a  month,  each  rating  section  being 
provided  with  tlie  customary  gage  rods.  The  measurements  rejjorted 
to  the  superintendent  are  kept  in  a  book  for  that  purpose.  The  zan- 
jeros  also  keep  account  of  the  amount  of  water  and  the  number  of 
hours  run  to  each  irrigator. 

The  following  brief  rules  and  regulations  are  the  only  written  guide 
for  the  zanjeros  relating  to  the  delivery  of  water. 

Rttlet  governing  toaler  deUvery, 

1.  That  no  small  stream  or  bead  of  water,  except  in  regular  turns,  shall  be 
nm  for  watering  of  stock* 

2.  Tbat  no  one  ezc^  sucb  as  are  duly  authorized  by  tbe  board  of  directors 
■bail  handle  any  gates  or  eheclcs  in  the  cannl  or  branches. 

8.  That  when  nssossmentK  nro  rloHnqiiont  no  water  sball  be  run  to  sucb  shares 
of  sl(»ek  until  all  delinquenclfs  are  paid. 

4.  Tbat  tbe  sanjeros  sball  notify  each  water  user  when  be  sball  receive  tbe 
water  not  less  tban  twenty-four  bours  beforeband  and  sball  baudle  tbe  gates 
and  chec  ks  In  tbe  canal  of  wblcb  be  bas  cbarge*  under  tbe  direction  of  tbe 
superintendent. 

THB  SALT  BIVEB  VAXJJBT  CAKALB. 

Mr.  C.  G.  Jones,  president  of  the  Tempe  Irrigating  Canal  Com- 
pany, supplies  the  following  description  of  the  methods  of  water 
delivery  under  the  canals  on  the  north  side  of  Salt  River.  These 
canals  are  now  controlled  by  the  United  States  Reclamation  Service: 

The  maxlmnm  cafiaclty  of  tbese  fonr  canals  wben  in  good  condition  Is  1,000 

cubic  feet  i>er  second  and  tbey  IrriRatc  78.600  acres. 

Tho  first  sft»j»  necessary  nftor  tlic  ('nvornniPiit  took  confrnl  wns  to  pnt  the 
cnriMls  in  slijipt'  and  then  to  ndi^jii  some  phm  of  distrihution.  Tlie  first  thing 
was  a  consolidation  of  all  itarailel  laterals  into  one  lateral  i*aijable  of  carrying 
one  or  more  Irrigating  beads  of  from  400  to  700  Incbes,  or  10  to  14  cubic  feet  per 
second,  and  to  supi»ly  tbese  laterals  wltb  proper  beadgates.  cbecks,  and  mea ear- 
Ins  dev  ic^es.  Wbere  practicable  tbe  Oovemment  installed  concrete  beadgates 
and  wclrs. 

The  pinn  of  doHvory  <!ei<'niniH'«l  on  was  to  deliver  water  to  IrrlgatorK  in 
rotation  with  a  utiiforui  liead  given  to  the  user  for  the  number  of  minutes 
proportional  to  tbe  number  of  acres  watered.  A  plan  of  rotation  was  so 
arranged  tbat  Irrigators  sbould  receive  water  at  intervals  of  from  four  to  elgbt 

days  nnd  tlio  rotations  were  l)o;run  at  the  bead  of  each  lateral. 

A  siifTi'  it'iit  nninlior  of  znni' lias  ht^vn  f»tnpl"y»vi  \o  onable  the  system  to  be 
covered  by  rides  of  not  to  exceed  li<i  to  W  miles  i)er  day  for  each  zaujero.  Each 
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mnjoro  hns  to  notify  each  Irrigator  wben  he  can  receive  water  and  bow  long  be 

Is  fn  keep  it  for  cacli  ncn*.  T!)o  7:r!iijern  iM>rforiiis  tlio  iliitir«*  foTuio<»tf^*l  witli  LI- 
work,  kci'iuii^'  III*'  suinTiniendeut  funiillar  with  the  couditlous  o£  the  latenilt> 
aud  cHiiuiK  within  liis  l>eat. 

One  of  tlie  enslneera  of  the  Reclamation  Service  liaa  control  of  water  delWerr. 
Tbts  officer  Indlcatea  to  tlie  sanjeros  what  aise  of  bead  to  run  and  for  what 
length  of  time  each  irripitor  is  to  receive  such  bead,  of  <  onnw  determining  thi* 
!)y  tho  supply  jivnflalile.  lie  sees  that  all  tnfnf«ttriiiK  i.  cs  tire  accuratOi  that 
ail  liit»'r;t!s  nri'  in  |iro|»er  sbnpe  to  rweive  waiter  witlioni  wa-io. 

Althuii^jlt  the-  (iovenituent  stili  retains  the  pnutice  oi'  tlie  «»ld  couipanv  ol 
charging  for  water  at  a  stipulated  rate,  the  syatem  of  irhnr^'itig  each  acre  a 
protwrtlonal  amount  for  the  actual  coat  of  maintenance  and  ofieratlon  will  be 
Rdopt(Nl  as  soon  as  tlie  system  is  in  shape. 

I'liifuiuiity  of  ini^ntlii;:  iu^nds  is  mcroly  n  matter  of  the  practlra!  liaixllht; 
of  wjuci-.  <  )iH'  iri  iLcatiH*  may  he  ahle  to  ;:vt  aloii^:  witli  100  Indies,  anoTli.  i  \\  :i! 
200  lii(  lH»s,  while  another  may  want  TKi*)  inches.  This  can  Im?  easily  arruiit'i-«k. 
the  difference  being  made  up  In  the  length  of  time  each  naer  receiver  water. 

Under  a  ajatem  of  anj  alae  It  la  practically  Impoeatble  to  keep  any  accurate 
account  of  the  water  without  an  Immenee  amount  of  bookkeeping,  and  this  Is 
poor  satisfaction  l*.  tlif  Irripntor. 

^^'hilo  for  f«>nio  <  rM|.s  it  is  hard  tf)  use  a  large  head  of  irri;:ating  wnitT.  l>y  a 
systematic  arrangement  of  the  land  to  he  Irrigated  the  disadvantage  of  a  large 
head  can  be  largely  orercome.  For  inatanee,  a  man  who  haa  10  acre*  In  gaiden 
and  10  acrea  In  alfalfa  can  easily  divide  bla  Irrigating  head  after  It  is  turned 
tn  liiiii.  using  a  small  licad  on  ins  garden  and  the  larger  head  on  his  alfalfa. 
This  ijitf'f?  n(»t  interft'ic  with  the  canal  system  or  incoiiTenlence  Ma  nel|0lbor, 
aud  still  enables  the  irrigator  to  ecouoiuize  iu  irrigating. 

SYSTEMS  USED  OH  CANALS  JTAOM  THE  HOOD  &IVEE  IH  O&EOOfi. 

Tho  rich  strawberry  and  orchard  lands  of  Hood  River  Vallev. 
Oregon,  are  supplied  by  two  small  canals — the  Fanners*  Irrigating 
Canal  antl  the  East  Fork  Irrigating  Canal — whose  delivery  systenia 
are  worth  considering.  About  1,500  acres  are  watered  by  each. 

VABHBBB'  IBBIOATnrO  rftWATr. 

This  canal  hn^  a  length  of  \\\  miles  and  tlio  avorago  flow  l?  al>oiit 
3,000  ttiinci  's  iiiclics.  Water  deliveiy  is  in  chaigc  of  the  manager  of 
the  ( (iiiiiKiiiy,  wiio  receives  $4  per  day  for  the  time  actually  emplnyrfl. 
amountioL^  to  about  J^IM)  ]>er  year.  The  direct  work  of  distribiUitMi 
i'^  ntfcnded  to  by  (hree  ditch  wall^cr^.  each  of  wliuiu  receives  i^^>5  or 
$70  per  month  f<»r  five  ttionths  eacli  year.  It  is  luilawfiil  for  any 
water  ii<cr  to  taiiipei'  with  the  laterals  in  any  manner,  and  the  2o0 
irri^fat Of-  are  ic(|iiii-e(l  (o  aj)j)ly  to  one  of  these  <Iiteh  walker^  for  any 
chaMLTe  (le-iied.  T'ew  cliaiigo  are  made,  tiie  water  running  coniinii- 
ou-ly  a>  tir>i  measured  <»iit  to  user>  in  the  spring,  except  for  tluctiia- 
tioti-  in  tlic  flow  <»f  tlie  -ni)[)ly  from  the  river.  The  amount  of  water 
usually  (onhacted  for  by  the  irrigators  is  1  miner *s  inch  per  acre^ 
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but  as  the  measuring  boxes  are  only  approxiniaiely  accurate  the 
actual  anioiiiit  delivered  varies  considerably.  A  large  acreage  of 
strawberries  is  irrigated  under  this  canal,  the  strawlx^rries  being 
planted  between  the  during  the  first  feu  years  of  growth  and 

irrigated  each  day  during  the  picking  si^-ason.  which  hists  usually 
from  May  20  to  June  20.  The  orchards  are  irrigated  at  varying  inter- 
vals, depending  upon  the  views  of  the  individual  irrigators.  The  size 
of  the  irrigating  head  varies  with  the  number  of  shares  held,  seldom 
being  less  than  .">  miner's  inclies  or  more  than  25  miner's  inches.  No 
records  of  any  kind  are  kept  and  no  oiHce  expenses  incurred  in  con- 
nection with  delivery.  The  total  annual  cost  of  delivery,  including 
the  entire  salary  of  the  manager  and  three  ditch  walkers,  is  about 
$1,000. 

THE  EAST  JE'OBJL  IRSLIQATINQ  CANAL. 

This  canal  receives  its  supply  from  the  East  Fork  of  Mood  RiTer. 
The  main  canal  is  11  miles  long,  with  three  main  laterals  having  an 
Aggregate  length  of  26  miles.  In  1908  the  company  distributed  8*50 
miner's  inches  at  the  rate  of  1  inch  for  every  2  acres  irrigated.  Less 
water  is  required  under  this  canal  than  under  the  Farmers*  Ganal,  as 
the  land  irrigated  is  devoted  almost  exclusively  to  orchards.  No 
accurate  measurement  is  taken  of  the  flow  in  the  main  canaht  or  in 
the  laterals,  but  it  sometimes  reaches  over  1,600  inches,  which  is  the 
number  represented  by  the  shares  of  stock  sold.  The  by-laws  place 
no  limit  on  the  amount  of  water  an  irrigator  may  purchase,  but  the 
annual  expenses  are  proportionate  to  the  number  of  shares  held. 
Each  stockholder  is  expected  to  make  application  to  the  secretary  on- 
March  1  of  each  year,  stating  the  amount  of  water  he  expects  to  use 
for  the  ensuing  season,  and  he  is  charged  with  that  amount  upon  the 
books  of  the  company.  If  he  fails  to  make  application  he  is  taxed 
for  the  amount  represented  by  the  number  of  shares  he  holds  in  the 
company.  The  general  manager  of  the  company  has  charge  of  dis- 
tribution and  receives  a  salary  of  $1,000  per  year.  He  devotes  his 
time  to  the  work  of  maintenance  and  operation  and  has  under  his 
direct  supervision  three  ditch  riders  at  $50  per  month  each  for  five 
months  of  each  year.  Their  duties  are  similar  to  the  duties  of  the 
ditch  riders  employed  on  the  Farmers*  Canal,  being  required  to  make 
all  changes  in  the  measuring  boxes.  Each  irrigator  is  entitled  to  a 
continuous  flow  of  water,  depending  upon  the  number  of  shares  he 
holds,  and  in  nearly  every  case  a  continuous  flow  is  called  for. 

Under  both  the  Farmers'  and  the  East  Fork  canals  water  is 
measured  with  miner*s-inch  boxes  with  a  spillback  into  the  canal  to 
maintain  the  required  pressure.  All  openings  in  these  boxes  are  2 
inches  in  depth  and  the  pressure  maintained  is  6  inches  from  the 
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center  of  these  openings  (fig.  7).  Accurate  measurement  is  not  ex- 
pected, but  the  approximate  resuUs  give  entire  satisfaction,  as  the 
inaccuracies  are  about  equal  in  all  of  the  boxes. 

SYSTEMS  USED  OK  UNITED  STATES  RBCLAMATION  SEBVICE 

PROJECTS. 

With  construction  completed  and  settlement  under  way  on  a  num- 
ber of  its  irrigation  projects,  the  United  States  Keclamation  Service 
now  has  before  it  the  many  difficult  questions  of  canal  management. 
The  task  of  working  out  these  (jucstions  has  been  assigned  to  some 
of  tlie  ablest  engineers  and  managers  in  the  Service.    Through  tiie 


Fi»;.  7. — "  Foote  "  minpr'n-lnch  box  lined  on  Hood  River  Cnoftl. 


courtesy  of  thost»  directly  in  charge,  data  on  what  has  tlius  far  been 
accomplislied  on  its  project  at  Sunnyside.  Wash.,  and  the  Truckee- 
Carson  project  in  Xevndn,  are  made  a  part  of  this  bulletin. 

THE  STJNinrSIDE  PROJECT. 

The  Sunnyside  Canal,  formerly  owned  by  the  Washington  Irriga- 
tion Company  and  later  purchastvl  by  the  United  States  Reclamation 
Service,  is  now  operated  as  a  part  of  its  Yakima-Sunnyside  project, 
and  from  the  standpoint  of  management  probably  is  the  most  in- 
teresting system  operated  by  the  Reclamation  Service.  Its  imj^or- 
tance  has  prompted  the  management  to  use  great  care  and  thorough- 
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mesB  in  planning  its  water  delivery,  on  its  own  account  as  well  as  an 
example  to  other  projects,  and  more  money  has  been  expended  prob- 
ably on  this  feature  of  management  than  would  have  been  justified 
on  a  system  wholly  independent  of  others.  The  manager  under  the 
former  ownership  has  been  retained  as  manager  by  the  Reclamation 
Service.  Prior  to  the  purchase  of  the  canal  by  the  Qovernmcnt  this 
official  had  worked  out  one  of  the  most  complete  systems  of  delivery 
to  be  found  in  this  country.  With  his  former  experience  and  the 
means  afforded  by  the  funds  of  the  Beclamation  Service,  he  is  now 
in  position  to  accomplish  much  in  the  matter  of  water  delivery,  both 
for  the  Government  and  for  private  systems. 

The  Simnyside  Canal  is  the  largest  in  Washington.  The  area  irri- 
gated in  1908  was  42,000  acres— 9,000  acres  in  orchards,  about  27,000 
in  timothy,  clover,  and  alfalfa,  and  the  remainder  mostly  in  potatoes. 
The  total  length  of  the  main  canal  is  59.47  miles  and  the  aggregate 
length  of  the  225  laterals  about  500  miles,  the  largest  being  Snipes 
Mountain  lateral,  which  is  13.5  miles  long,  carries  90  cubic  feet  o| 
water  per  second,  and  irrigates  0,000  acres.  The  maximum  flow  in 
the  main  canal  is  GOO  cubic  feet  per  second  and  the  average  during 
the  irrigation  season  575  cubic  feet  per  second.  The  manager  of  the 
system  has  charge  of  canal  maintenance  and  operation  as  well  as  of 
everything  connected  with  the  settlement  of  the  project.  A  com- 
petent engineer  is  employed  for  the  purely  engineering  work  of 
operation,  and  an  experienced  water  superintendent  has  charge  of 
the  ordinary  canal  maintenance  and  of  the  direction  of  the  flow  in 
the  canal  and  delivery  to  the  iiser<.  Tliere  are  12  patrolmen  working 
under  the  superintendent,  patrolling  the  canal  and  making  deliveries 
to  the  users.  The  superintendent  is  the  nidv  ofTicinl  other  than  the 
manager  who  can  authorize  a  change  in  the  headgates.  He  spends 
nearly  his  entire  time  in  the  field  supervising  the  patrolmen, receiving 
and  investigating  all  complaints,  and  making  written  reports  to  the 
manager.  He  al;=;o  inspects  the  reports  of  the  patrolmen  as  sent  to 
the  oflice,  niakes  weekly-service  reports  to  the  manager,  and  special 
investigations  and  written  reports  thereon,  as  requested  from  time 
to  time  by  the  manager.  Besides  these  officials,  the  project  has  tlie 
services  of  a  resident  hydrograj)lier,  who  devotes  his  entire  time  to 
making  current-meter  ratings  at  the  various  rating  stations  of  the 
system,  adjusting  lateral  weirs,  and  performing  other  duties  con- 
nected with  the  measurement  of  water  on  the  sy.steni.  He  and  his 
assistant  spend  a  large  part  of  their  time  in  the  field  in  connection 
with  till-  work. 

Tlie  topography  of  the  land  within  an  irrigation  project,  the  char- 
acter of  the  soil,  and  the  crops  to  be  irrigated  dictate  largely  the  plan 
of  water  delivery  to  be  followed.   The  conditions  on  the  Sunnyside 
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Canal  in  the  early  days  led  to  the  supplying  of  a  continuous  flow  of 
water  to  each  irrigator,  and  this  has  come  to  be  the  established  sys- 
tem. Almost  the  entire  territory  covered  by  this  canal  is  rr)lling. 
and  the  system  of  laterals  necessary  to  cover  such  lands  is  hardly 
comparable  with  the  checkerboard  system  iisfvl  where  the  land  is  com- 
paratively fiat.  It  is  necessary  for  the  laterals  to  be  taken  from  the 
main  canal  along  the  highest  ridges  in  order  to  water  both  -^ides 
of  these  ridges^  as  depr^ions  of  50  feet  or  more  lie  between  the  ridges 
in  some  cases.  It  is  practically  out  of  the  question  to  use  a  head  of 
as  much  as  a  single  cubic  foot  per  second  on  such  light  and  rolling  land 
as  that  under  the  Sunnyside  project,  while  on  level  land  a  stream  of 
1,  2,  or  even  3  cubic  feet  per  second  is  almost  essential  for  economical 
irrigation.  Consequently  tho  use  of  furrows  as  distiihiitarics  has 
come  to  be  general  under  the  sy-teni.  While  water  is  now  delivered 
in  a  continuous  flow  from  the  entire  Sunnyside  Canal,  it  i>  not  at 
all  unlikely  that  time  rotation  will  Ivp  ndopted  under  a  ])ortion  of  the 
system.  If  it  is  adopted,  it  will  l>e  because  careful  experiment  has 
proved  it  suitable  and  economical. 

I'LAN  OF  DEUVERY. 

In  organizing  the  Sunnyside  project  for  water  delivery  the  man- 
ager established  12  divisions  or  beats,  for  each  of  which  a  patrolman 
is  provided.  These  patrolmen  answer  by  telephone  the  first  call  from 
the  manager^s  office  at  Zillah  at  6  o^clock  every  morning  and  report 
the  amount  of  water  entering  their  respective  beats.  They  are  sup- 
posed to  be  out  on  their  beats  at  7  oVlock,  and  between  0  and  10.30 
a.  m.  they  are  required  to  give  a  second  report  to  the  office,  stating 
the  sizes  of  all  the  streams  being  diverted  from  the  main  canal  within 
their  respective  beats.  This  report  shows  the  office  at  Zillah  that  the 
patrolmen  have  covered  the  main  canal.  During  the  remainder  of  the 
day  their  duties  are  on  the  laterals.  They  are  expected  to  follow  i 
regular  routine  and  be  at  any  point  on  the  ^stem  at  the  same  time 
each  day.  They  travel  on  horseback  and  carry  shovels,  empty  sacks 
for  use  in  stopping  breaks,  poisoned  wheat  for  killing  sage  rats,  and 
poisoned  raiains  for  killing  gophers.  The  manager  believes  the 
patrolmen  are  in  better  position  to  see  the  condition  of  the  canal  and 
laterals  if  riding  on  horseback  than  if  riding  in  a  cart  or  buggy. 

During  the  season  of  1908  the  patrolmen  read  237  weirs  daily,  ex- 
clusive of  the  2,500  or  more  weirs  or  miner's-inch  boxes  at  the  heads  of 
the  farmers*  laterals.  The  manager  believes  that  eventually  it  may 
be  possible  to  organize  the  system  so  that  the  duties  of  the  patrolmen 
wiU  end  with  measuring  the  water  into  the  laterals  and  to  organize 
the  irrigators  under  the  various  laterals  into  associations  to  divide 
the  water  among  themselves.   Such  an  organization  would  coincide 
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with  the  manager^s  idea  that  eventually  a  continuous  flow  may  be 
maintained  in  each  lateral  and  rotation  practiced  among  the  users. 
In  1908  he  made  deliveries  on  five  laterals  with  a  view  to  working 
out  a  scheme  by  which  the  deliveries  could  be  made  by  the  farmers 
themselves,  aiul  also  kept  complete  records  of  seepage  measurement 
taken  twice  daily  on  these  laterals  to  learn  the  loss  that  would  have 
to  be  accounted  for  after  the  water  was  diverted  from  the  main  canal. 

Close  adherence  to  all  of  the  rules  and  strict  compliance  with 
routine  duties  are  made  features  of  water  delivery  by  the  manager. 
At  the  beginning  of  each  season  and  at  intervals  during  it  he  gives 
written  instructions  and  comments  upon  the  conduct  of  the  s>'stem  to 
the  patrolmen,  who  are  provided  with  ample  means  for  carrying  them 
out  and  held  to  the  letter  of  their  instructions.  Each  is  <?iv(  n  !i  dinry, 
substantinlly  bound,  with  a  full  page  for  each  day  of  the  ii  ri<::iti()n 
season,  in  which  he  is  expected  to  keep  a  complete  account  of  his  work 
for  each  day.  On  the  inside  of  the  front  cover  provision  is  made  for 
slipping  a  blank  for  entering  tlie  flow  in  the  main  canal  and  at  each 
main  lateral  for  every  day  of  the  week,  new  forms  being  provided 
each  week  and  the  completed  forms  filed  in  the  oflirr  of  the  manager. 
J£ach  patrolnuui  is  also  provi<lo(l  with  two  weir  tables,  (me  being  for 
use  on  land  which  holds  what  is  called  the  Washington  irrigation 
water  right,  issued  by  Washington  Irrigation  Company  prior  to  the 
purchase  of  the  system  by  the  Reclamation  Service,  each  right  being 
for  not  to  exceed  1  cubic  foot  per  second  for  each  100  acres  irrigated; 
the  other  provides  for  water  rights  issued  by  the  Reclamation  Service, 
which  are  not  to  exceed  3  acre-feet  per  acre  per  year.  These  tables 
show  the  number  of  cubic  feet  per  second  to  be  delivered  for  the 
various  sized  holdings  from  3  to  640  acres,  and  the  depth  over  weir 
crests  necessary  to  get  such  a  (low.  This  depth  has  been  expressed  in 
feet  and  inches,  but  it  is  the  intention  of  the  manager  to  substitute 
feet  and  tenths.  The  depth  on  weir  crests  is  shown  for  the  three  sizes 
of  weirs  used  in  making  indiviilual  deliveries,  namely,  6  inches,  1 
foot,  and  2  feet.   The  following  are  copies  of  the  weir  tables  used: 
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Weir  taUe  used  by  patrolmen  on  the  Sunnyside  project  for  Wavhinifton  Jrriga- 

ikm  Cimpanif  water  HQim, 

[Allonmee  1  enble  foot  per  weond  to  eacli  160  aeras.] 
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Weir  table  uted  hy  patrolmen  on  the  SunnyMe  project  for  Reclamation  Service 
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Patrolmen  are  also  provided  with  plats  of  their  respective  beats 
showing  the  location  of  the  canal  and  laterals,  and  each  is  given 
8  book  showing  the  name  of  each  user  on  his  beat,  with  a  description 
of  his  holding,  taken  from  the  contract  on  file  in  the  office  of  the 
project  at  Zillah,  the  acreage  irrigated,  and  the  number  of  deliveries 
to  be  made  on  each.  Thus  the  patrolmen  may  know  what  each 
irrigator  in  their  respective  beats  is  entitled  to  receive,  and  it  is  their 
duty  to  see  that  he  receives  it. 

The  devices  for  water  measurement  on  the  Sunnyside  system  are 
as  complete  as  the  other  means  for  delivery.  Measurement  are 
made  on  the  main  canal  at  its  head  and  at  the  upper  end  of  each 
beat  by  means  of  rated  sections  of  the  canal.  These  sections  have 
been  selected  where  the  channel  provides  the  most  satisfactory  con- 
ditions for  measurements,  and  are  rated  at  short  intervals  by  the 
resident  hydrographer.  There  is  also  a  rating  station  in  each  waste- 
way  and  at  the  heads  of  the  three  largest  laterals.  Gage  rods  have 
been  installed  at  all  of  the  rating  stations. 

In  the  upper  beat  known  as  No.  1  and  part  of  No.  2,  comprising 
about  8,200  acres,  water  is  measured  through  miner*s-inch  boxes  in 
accordance  with  the  early  water-right  contracts  made  a  number 
of  years  prior  to  the  acquirement  of  the  canal  by  the  Reclamation 
Service.  These  boxes  have  openings  2  inches  high  with  spillways 
opposite  the  openings  high  eTiou<2:h  to  maintain  a  6-inch  head  over 
the  tops  of  the  openings.  Throu^out  the  rest  of  the  system  care- 
fully constructed  CipoUetti  weirs  are  installed  at  the  heads  of  the 
laterals  and  also  at  each  point  of  deliveiy  to  irrigators.  While 
the  Bedamation  Service  constructs  and  maintains  only  the  laterals 
having  a  capacity  of  20  cubic  feet  per  second  or  more,  it  places  and 
maintains  all  the  weirs.  The  1-foot  weirs  are  built  at  a  total  cost  of 
about  $12  each,  and  the  others  in  proportion.  Each  lateral  is  num- 
bered according  to  its  distance  from  the  head  of  the  canal,  the 
number  of  the  lateral  indicating  the  distance  in  miles. 

The  weirs  on  the  laterals  are  numbered  consecutively,  beginning 
with  1  at  the  head  of  each  lateraL  Figure  8  shows  the  CipoUetti 
weir  at  the  head  of  one  of  the  laterals  near  Zillah  and.  figure  9 
weir  No.  2  on  the  same  lateral,  with  the  division  box  and  regulating 
gate  connected  with  it.  The  weirs  are  located  carefully  in  order  to 
get  the  essential  conditions  for  accurate  measurement,  the  crests  and 
sides  being  covered  with  zinc  so  us  to  give  the  sharp  edge  required 
for  accuracy.  The  headgates  un  the  laterals  and  gates  at  the  farm- 
ers^ web's  ar(>  kept  locked,  and  no  one  has  a  key  except  the  officers 
connected  with  water  (U  livery  iind  measurement.  The  crests  of  the 
weirs  at  the  heads  of  the  latcnds  vuiy  in  length  from  1  foot  to  9 
feet  and  the  crests  in  the  individual  weirs  have  lengths  of  6  inches 
to  2  feet. 
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RECORDS. 

No  other  system  visited  in  connection  with  the  investigation  on 
which  this  bulletin  is  basi'd  was  provided  with  such  complete  forms 
for  keeping  records  as  the  8unnyside  Canal.  Each  patrolman  is 
provided  with  a  diary  for  noting  work  done,  plat  of  his  beat,  list 
of  irrigators  in  his  beat,  with  area  and  location  of  each  holding, 
weir  tables,  and  form  for  weekly  report  of  water  run.  As  the  weir 
tables  show  the  amount  of  water  due  each  sized  holding,  the  patrol- 
men have  merely  to  maintain  such  an  amount  flowing  over  the  weirs, 
a  comparatively  simple  matter  after  the  gates  are  set  and  locked. 


Fio.  8. — CIpolIettI  weir  at  head  of  lateral  on  Sunnysldc  project. 


These  daily  records  do  not  include  the  amount  run  to  each  irrig*ator, 
but  rather  the  amount  run  through  each  headgnte  or  "heading" 
eral  leading  from  the  main  canal.  After  the  patrolmen  have  enterotl 
on  their  weekly  report  cards  the  amount  of  water  passing  each  gaging 
station  and  into  each  lateral  in  their  respective  beats,  the  records  are 
telephoned  to  the  ofiice  at  Zillah  and  entered  on  a  largo  sheet  1)V  the 
recording  clerk.  There  is  a  sheet  for  each  day,  on  which  space  i?' 
j)rovided  for  an  entry  of  the  flow  at  the  upper  and  lower  ends  of 
each  beat  and  the  time  of  day  of  the  gagings  by  the  patrolmen,  al-^) 
similar  data  from  each  lateral  leading  from  the  main  canal,  tlwr*' 
being  columns  to  show  the  number  and  size  of  each  weir  and  the  nor- 
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mal  depth  over  its  crest.  The  amounts  carried  by  the  various  laterals 
are  totaled  and  entry  made  of  the  amount  of  water  actual Iv  used, 
the  amount  wasted,  and  the  seepa^je  and  evaporation  losses.  The 
diflference  between  the  water  entering  each  beat  and  the  water 
delivered  over  laterals  or  wasted  at  the  lower  ends  of  the  laterals 
is  entered  under  the  head  of  seepage  and  evaporation  losses,  thus 
absorbing  any  errors  of  measurement.  Under  the  Truckee-Carson 
project  in  Nevada,  these  losses  are  classed  by  the  more  accurate  term 
of  "  invisible  losses."    From  the  daily  report  sheets  the  recording 


Fio.  0. — Wolr  diversion  box  and  rriftilatlnK  (rntc  on  the  Sunn.vside  projoct. 


clerk  makes  up  daily,  weekly,  and  monthly  suuuuaries,  all  sub- 
stantially in  the  same  form,  and  these  furnish  a  complete  record  of 
water  delivery  for  the  monthly  report  of  the  manager  to  the  Director 
of  the  Reclamation  Service  at  Washington.  The  manager  of  the 
project  also  receives  weekly  reports  from  the  head  of  each  depart- 
ment working  under  him.  The  form  for  the  daily  summary  is  given 
on  page  76. 
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Form  uaed  by  the  Rtclamatwn  Hervice  for  daily  tcater  $ummarif  oti  fitmiy* 

side  project, 

DsFAtniBiiT  or  tbb  iMTntoa, 

UxiTEn  ST\-n:s  Reclamation  fKuvirr.. 

SCXXTSIDE  OPKKATIKG  DWARTMEXt. 
DAILT  WATER  BITlfMABT. 


THE  TBUCXEE-CABSON  PBOJECT. 

The  Tnickee-Carson  project,  the  first  of  the  reclamation  projects 
to  be  opened  to  settlement,  is  located  in  the  Carson  Sink  Vallej  in 
western  Nevada,  and  as  at  present  completed  covers  100,000  acres  of 
agricultural  land  thrown  open  to  settlement  in  1906.  Water  was 
delivered  to  225  irrigators  in  the  spring  of  1906,  and  in  June  follow- 
ing B22  had  applied  for  water,  of  which  100  were  owners  of  private 
lands  which  share  the  privileges  of  the  project  under  an  agreement 
with  the  Reclamation  Service.  The  remaining  applicants  were  home- 
steaders on  the  government  land  of  th*  i  l  oject,  the  area  homestended 
by  them  being  about  25,000  acres.  The  principal  crop  is  alfalfi, 
although  the  largest  area  actually  watered  up  to  the  present  time  has 
been  pasture. 

The  plan  of  water  delivery  on  any  project  must  be  developed 
through  experience,  and  the  system  now  in  forre  in  this  valley  may  be 
changed  when  more  of  the  land  is  irrigated.  The  present  system  has 
been  worked  out  with  a  good  deni  of  care  and  detail,  and  offers  many 
valuable  suggestions,  even  though  it  may  be  abandoned  later  for  some 
other  system. 
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When  the  Truckee- Carson  jji  oip*  t  was  thrown  open  to  settlement 
the  ranals  and  laterals  had  Um  n  luiilt  to  cover  practically  the  entire 
100,000  Hrres.  These  canals  and  laterals  have  an  approximate  length 
of  aOu  Hiiles,  of  which  85  miles  is  main  canals,  290  miles  principal 
laterals,  and  12^>  miles  drain  channels.  The  engineer  in  charge  at 
the  outset  was  confronted  with  a  stupendous  task,  for  the  delivery  of 
water  through  so  many  miles  of  canal  to  settlers  scattered  over  100,000 
acres  was  almost  impossible.  This  ta^sk  was  lessened  somewhat  by 
restricting  the  areas  open  to  settlement  to  a  relatively  <  (uiipact  area 
in  the  general  vicinity  of  the  new  town  of  Fallon,  which  is  the  CM^nter 
of  the  project.  The  maxim nm  amount  of  water  taken  into  the  main 
canal  at  the  Carson  Dam  has  liius  far  been  625  cubic  feet  per  second. 
By  August  15  this  falls  to  400  cubic  feet  per  second,  and  by  Novemlx'r 
1  the  water  is  turned  out  of  the  canal.  Each  irrigator  under  his  con- 
tract with  the  Reclamation  Service  is  entitled  to  3  acre- feet  of  water 
per  acre  per  year.  The  plan  so  far,  however,  has  been  to  allow  each 
irrigator  to  have  water  practically  on  demand  for  twenty-four  hours 
or  some  multiple  of  that  time,  but  it  is  expected  that  eventually  the 
stipulation  of  S  acre- feet  per  acre  will  be  strictly  adherctd  to.  In 
fact,  the  project  engineer  desires  to  make  sudi  limit  at  the  earliest 
possible  moment,  eren  if  there  is  more  water  available  than  will  be 
required  for  supplying  that  amount,  his  idea  being  that  it  is  highly 
desirable  to  restrict  the  use  of  water  to  the  actual  needs.  When  the 
canals  and  laterals  on  the  project  were  constructed  it  was  planned 
that  the  canal  and  its  branches  should  contain  water  continuously 
throughout  the  season;  that  the  primary  and  secondary  laterals 
should  carry  water  for  twenty  days  each  month;  and  that  the  tertiary 
laterals  should  carry  water  for  ten  days  each  month.  Whether  this 
plan  will  be  adopted  eventually  must  be  determined  by  experience. 

FLAN  OF  DELIVEBY. 

The  project  engineer  has  organized  rather  extensive  plans  for  water 
delivery,  and  gives  his  personal  attention  to  the  details  of  delivery  as 
far  as  possible  in  connection  with  his  other  dutiea.  Under  him  is  a 
watermaster,  who  has  an  office  at  headquarters  and  telephone  con- 
nection with  all  points  on  the  project.  One  assistant  works  in  the 
office  or  in  the  field  as  required.  Under  the  watermaster  are  15  ditch 
tenders  and  2  gate  tenders,  all  of  whom  usually  start  at  a  salary  of 
$75  per  month,  and  if  satisfactory  are  raised  to  $85  per  month  in 
the  course  of  three  or  four  months.  This  entire  force  is  kept  under 
strict  discipline  and  regular  hours.  Instructions  have  been  printed 
and  each  employee  is  required  to  comply  with  them  in  every  par- 
ticular. The  project  engineer  felt  very  reticent  at  first  about  issuing 
any  printed  instructions,  knowing  that  on  such  a  large  project  it 
would  be  necessary  to  diange  details  constantly  so  as  to  comply  with 
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emergencies,  but  he  found  it  desirable  to  issue  sudi  instructions  dur- 
ing 1908,  although  he  expects  to  revise  them  from  time  to  time  to 
suit  conditions.  These  instructions  are  printed  and  bound  and  are 
intended  to  be  carried  by  the  operation  employees.  Such  of  these 
instructions  as  are  specially  pertinent  to  this  bulletin  are  j^nted 
below, 

Imiructknu  for  operation  empU>wee^ 

OiFKRATtON. 

(1)  Lmgth  of  irrifjfilinff  ftmfinn. — The  irrigating  senson  of  tlio  TnickPc^rAnson 
project  exteods  froui  Ai»ril  1  to  October  31.  Water  will  not  be  delivered  at  any 
otber  Mason  of  tbe  year  except  on  Inetmctloiia  fifom  the  Vatcimaster. 

(3)  l>i«IHft«llof»^Aocoiiiiiiodayoti  alionUI  be  ev«r  In  the  minds  of  tlie  tmHen, 
but  tbe  reguhitions  mid  welfare  of  tbe  service  should  ho  flrst  In  all  tiling!:. 

(a)  Water  in  not  to  li<>  delivered  for  orbr-r  than  irrigating  pnrpoeeo except  by 
special  i)erniisfjitm  from  tbe  project  eugint^  i 

(b)  The  distribution  of  water  is  tlie  most  imporuint  of  Ibe  duties  of  tbe  (iitch 
tenderer  and  tbe  accuracy  and  eattefiietion  wltb  wblcb  ttJs  work  is  done  ie  de- 
pendent to  a  great  «ctent  on  the  regularity  of  the  water  flow  In  the  canals  at  the 
danM.  Gate  tenders  must  ke^  the  water  flow  in  tbe  canals  uniform.  The 
alarms  should  be  tested  every  niorninfr  and  evening  to  st^f  t?iat  they  wnrk  {>er- 
fectly,  and  if  In  suoii  condition  as  to  require  repairs  notify  tbe  waterma.*«ter  at 
once.  Take  water  from  the  main  canals  liuo  the  primary  laterabi  tbrougb  sub- 
merged opening.  This  will  keep  die  amount  of  water  in  the  lateral  mon  nal- 
form  than  by  taking  it  ovor  weirs.  Keep  this  opening  free  from  weeds,  etc 

(c)  Water  users  must  give  twenty-four  hours'  notice  when  water  Is  required. 
They  slt'mld  stnto  tho  nnionnt  of  \viit«'r  ami  th<»  leiitrfh  of  run  desired.  Ditch 
tendprs  will  (l(>li\»'r  water  an  soun  a^iiuKsibie  after  notice.  L'nle!«j<  twenty  foiir 
hours'  notice  in  Kiven,  water  will  be  turned  off  at  the  time  stated  in  tlie  urigtunl 
request  for  water. 

(<f )  Ditch  tenders  only  shotl  operate  any  gate  or  tum-ont  on  the  project  All 
gates  win  be  locked  as  soon  as  possible  to  prevent  any  unantboriaed  penoa 

from  raisin);  or  loworliij:  thoni. 

(e\  Water  euieriuK  any  farm  must  be  cured  fm  t)y  the  owner  throughout  the 
|)eriod  of  the  rtm.  The  head  must  not  be  lowered  at  uigbt.  Farmers  must  care 
for  water  both  day  and  night. 

if)  Drainage  ditches  must  not  be  used  as  waste  ditches  except  la  cases  of 
emergency.  Waste  water  must  be  cared  for  on  tlie  farm,  and  If  waste  water  In 
any  quantity  runs  ntt  of  It.  tlie  amount  of  water  turned  into  tlu'  farm  sbfuiM  1»« 
lessetUMl  nceordingiy  by  the  tlilcb  tender.  Any  damage  made  by  waste  water 
entering  (irains  must  be  rei)aired  immediately  by  the  persons  responsible  for  tbe 
damage.  Ditch  tenders  should  notify  the  office  of  sodi  damage.  Failure  to  re- 
pair damage  of  this  sort  will  result  In  water  belnc  refused  fOr  the  farm  tiDtll 
Buch  dnmnjje  is  repaired. 

(fjf  Tbe  bigb-water  line  will  he  painted  on  all  the  structures  on  the  project, 
and  until  tids  is  done  refer  to  liie  watermasler  or  project  enginet^r  for  inforua- 
tiou  as  to  tlie  high -water  line  on  the  different  ditches.  Never  under  any  condi- 
tions is  the  water  to  be  raised  above  the  high-water  line. 

(h)  Regulate  velocity  to  prevent  cutting  of  banks.  The  Telocity  may  be 
reduced  liy  (■lurking  up  tlie  wafer  from  tbe  stnicfure  below.  Keep  the  water 
always  at  tlie  lielclit  dosir.'^i  wlieii  tlelivering  water  for  irrigating,  tioplwfs 
are  Dot  apt  to  work  below  tbe  water  line  in  a  ditch  bank. 
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4.  Beportt. — ^Ke^  an  «iact  ranwA  of  water  bandlad  and  forward  tt  to  tbe 
Fallon  office  eacb  day.  tJae  "  water  report  *'  carda  to  eliow  the  «cact  amount 

of  water  flowing; 

(rt)  Telephone  reix>rtR  nnist  be  nmde  hy  ditcli  and  pnte  tendors  nt  stu-li  time** 
n.s  designutcd  by  the  wa  term  aster.  At  lojist  one  re|K)rt  must  bf  made  daily. 
Gage  readings  should  be  talceu  so  an  tu  he  ready  in  time  for  tlie»e  telephone 
reports.  If  the  ditch  tender  expecta  to  be  atiaeat  at  report  time,  prevloue 
arrangement  should  be  made  with  the  watermaster.  In  case  of  failure  to 
make  a  dally  rejtort  the  ditch  or  gate  tender  will  be  docked  one  day*s  time, 
unless  reflsoiiabh'  pxrnso  for  such  failure  Pii!i  be  made. 

(h)  Ditch  and  gate  tenders  will  rcj^Tt  in  writing  on  the  25tb  of  each  mouth 
to  the  project  engineer.   They  should  report: 

I.  Breaks  in  ditches  or  other  trouble  necessitating  delays  In  dallrery  of  water. 
(u)  Cause  of  trouble. 

(b)  Time  water  was  turned  off. 

(c>  TJme  water  was  tnmed  on  nfter  repairs. 
{d)  Damatro  to  adjoining  land  cause*!  by  brpnk. 

(c)  I'osiillile  damage  to  lands  by  delay  in  delivering  water. 
(/)  ^Vmount  of  work  to  repair  break. 

IL  liXtennlnatlon  of  rodents. 

III.  Miscellaneous  topics  of  Interest. 

(c)  Timt»  cards  ninst  1k'  filled  out  by  each  man,  showlnt:  cbnmcter  of  work 
done  every  day.    Tlics4>  cards  arc  to  l)e  sent  in  at  the  end  of  each  month. 

((/)  The  agricultural  census  wiii  be  taken  once  a  year,  pn>l)ably  at  the 
of  the  irrigating  season.  Instructions  will  be  sent  with  the  Uanks  at  ithat 
time.  Keep  familiar  with  the  progress  and  success  in  farming  on  each  farm 
during  the  summer.  This  will  make  the  work  at  census-taking  time  much 
lighter. 

if)  At  census-taking  time  and  again  alKuit  the  1st  of  May  there  will  T>e  a 
iiomestead  in8j)ection.  CVjnstaut  observation  in  your  dally  trips  will  help 
greatly  in  this  work. 

Q.  General  toorJk.— Bstabllflh  a  regular  route  orer  your  district  and  endeavor 
to  Tislt  each  take-out  at  the  same  time  ei^ery  day.  Occasionally  reverse  your 
trip.  as  to  find  out  if  the  gates  and  tnke-onts  are  aS  you  1^  them.  In  this 
way  you  will  b»'  more  apt  to  catch  the  water  thlof. 

(a)  In  case  of  a  break  on  any  of  the  govennnent  ditches,  report  immediately 
to  the  central  office  by  telephone  and  also  by  written  report. 

ib)  When  riding  along  a  telephone  line  belonging  to  the  service  watch  for 
trouble  Broken  guy-wires  or  braces  should  be  reportedt  and  If  breaks  are  found 
In  the  lines,  make  repairs  Imniofl lately. 

ir)  Keep  tnmlil*'  weeds  and  other  loose  material  out  of  the  ditches  and 
drains.  When  allowed  to  remain  d^^hrls  accumulates,  the  current  is  diverted* 
and  washing  and  filling  of  ditch  result.  Keep  flasbboards  piled  up  In  an 
orderly  manner,  and  see  that  each  structure  Is  supplied  with  them*  Allow  no 
rubbish  to  accumulate  about  your  house  or  around  the  structurw.  The  neat 
and  orderly  tnatmer  in  which  a  ditch  rider  conducts  his  work  becomes  a  Qunll- 
luation  as  to  i)is  fitness  for  the  position  he  holds.  Carelessness  and  negligence 
will  not  be  federated. 

(d)  Inspect  all  structures,  bridges,  drops,  and  takenjuts,  both  timber  and 
concrete,  at  least  once  a  day  or  as  often  as  passed.  B^rt  Immediately  all 
repairs  needed. 

<r)  All  rising  weirs  and  gate-stands  should  be  well  oiled  and  la  condition  to 

work  easily. 

[Bull.  229 J 


Digrtlzed  by  Google 


80 


(/)  Bridget  bave  been  prorlded  ftt  ooaTenlent  places,  and  canahi  or  drtlns 

mmt  not  be  croeaed  at  other  places.  Small  ditches  auA.  drains  niay  be  crossed 
by  fonlinp  l)y  inraniri'ment  with  f?H'  project  eiiffineer.  No  jicruiipsion  to  f«!tnh- 
llsh  a  ford  will  bo  given  pxcf^pt  where  i>hyj«loal  couditious  are  such  that  a  ford 
can  be  maintained  without  danger  to  proi^erty  of  the  United  States. 

iff)  No  bridges*  cnlvertai  boxes,  fences*  w  otber  stmcturee  may  be  iHillt 
across  any  canal,  lateral,  or  dnln  without  written  pennlsslon  of  tbe  project 
engineer,  and  ditch  tenders  finding  such  work  going  on  will  require  tbat  tbe 
written  pennipslon  he  shown  or  the  work  stojiiMHl. 

(h)  Children  must  be  keiti  out  of  our  ditches  and  cnnnls  unless  lii  <  ot!i;  miv 
with  a  resiionslble  adult.  Bathing  in  the  large  canals  is  dangerous  and  uli 
parties  sbonid  be  so  warned.  Cattle  most  not  be  allowed  to  water  lu  ditcbes 
or  drains. 

The  watermaster  calls  up  all  diteh  tenders  at  6,30  o'clock  every 
morning  and  receives  from  them  the  gage  readings  at  the  heads  of 
their  various  beats  and  delivers  to  them  such  orders  as  he  mnv  have 
regarding  the  water  to  be  run.  When  the  water  becomes  scarce  it  is 
expected  that  each  ditch  tender  will  be  instructed  by  the  waterniaster 
how  much  water  he.  is  to  run  in  each  ditch,  but  at  present  thi;;  is 
unneoessary.  The  watennaster  calls  all  the  ditch  tenders  up  again 
at  night,  if  neoessary.  He  remains  in  his  office  practically  all  of  the 
time  to  receive  reports  and  give  instructions  to  the  ditch  tenders. 
It  is  planned  eventually  to  provide  an  inspector  who  will  be  on  the 
canal  and  laterals  all  of  the  time  and  will  report  to  the  project  engi- 
neer not  only  regarding  water  delivery  and  canal  operation  but  also 
regarding  maintenance,  for  which  an  entirely  separate  force  is  nuiin- 
tained.  Each  ditdi  tender  at  preset  covers  an  average  of  30  miles 
each  day,  and  he  is  supposed  to  go  over  his  entire  beat  every  day  if 
possible,  or  at  least  every  other  day. 

MBASUBBMBNTS. 

The  project  engineer  has  no  doubt  whatever  regnrdinc^  the  value 
of  w'ater  measurements  and  he  takes  many  of  them  and  keeps  a  com- 
plete i-ecord.    The  measurements  taken  are  as  follows: 

1.  Oajje  rendlngfs  twlco  n  dny  nt  the  dam  nt  'I'rnckoo  Ijiko.  nt  tlio  hp«d  of  tbe 
TruckfH?  canal,  and  at  the  Carson  dnin.  Thoso  pa;ro  rondinps  aro  totophon*»d  tn 
the  wnteruiaster  immediately  after  being  taken  and  are  also  sent  in  in  writing 
at  tbe  end  of  eacb  week  on  cards  provided  by  tbe  Service^  Tbe  dam  at  escb  of 
these  points  is  made  up  of  a  series  of  gates  and  the  record  takea  by  tbe  gate 
tender  and  setit  to  the  office  shows  the  number  of  these  gates  tbat  are  open 
at  each  time  of  nionsuremont.  tho  dlfsfnnoo  onrh  pito  ts  oponod.  nnd  tho  hfud 
of  water  nhov*'  cncli  jxaff;  (lit"  (lls<'li:irK«'  in  rnbic  foot  \>ev  seeoiiil  is  then  added 
at  the  office  from  rating  tables  based  on  current  meter  observatiuus. 

2.  Measurements  in  tbe  main  eaaal  directly  above  tiM»  bead  of  eacb  primary 
lateral.  These  measurements  are  made  once  a  day  only  and  are  immedistety 
telephoned  to  the  waternia.ster.  who  enters  them  on  specially  prepared  record 
sheets  ?n  lif«  ftfflce.  This  r«M  <ird  Is  also  sent  to  the  otlifo  v.x  h  day  on  a  cnrd. 
each  ditdi  tciKier  reporting  the  measurements  in  bXs  ptirticuiar  district;  that 
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is,  the  cnnal  or  lateral  which  he  covers,  the  amount  of  water  he  receives  In 
cubic  feet  per  second,  the  point  of  meusuremeut,  tlie  atuouut  of  ^ter  passed 
on  to  tbe  dlitrlct  below,  tbe  amooiit  distributed,  and  the  amount  wasted. 
,    &  Measurements  at  eacb  point  of  delivery  to  irrtgatora.— TTbe  vecord  of  tbese 

laeasurementH  is  sent  in  daily  on  a  daily  refwt  card  which  shows  the  name  of 
each  user  to  whom  water  is  sappHed,  the  time  it  was  turned  in  to  him,  the  time 
it  wiis  shut  (»1T,  the  amount  <leriven»<!  in  ciihic  fr<'t  |ier  wrond  and  in  acre-feet, 
Tlie  latter  ainoimt  is  computed  in  llir  oi!i(>o  of  the  wiitermaster. 

The  structures  on  the  Truckee-Carson  project  were  desired  with 
the  idea  of  delivering  water  to  all  laterals  ;ind  to  fnrniers  over  ordi- 
nary flaslihoard  plates,  and  the  plan  of  measurement  adopted  lias 
necessaiily  had  to  conform  to  them.  Rule  No.  9  of  the  instructions 
to  operation  employees  already  referred  to  covers  the  matter  of  meas- 
urement as  follows: 

0.  Measurements  of  water. — The  measurement  of  water  passing  tbrom^  the 
irrigation  canals  of  the  Tniekcv-Oi r?»on  project  Is  an  Important  duty  of  the 
ditch  and  gate  tenders.  'J'lie  ninotint  of  water  deliverf'd  to  each  farm  should  be 
accurately  known  in  order  to  deleruane  how  much  water  is  being  used.  The 
water  rights  sold  by  the  Reclamation  Service  will  call  for  a  definite  amount  of 
water  per  acre  of  land,  tbe  water  to  be  measured  at  the  turnout  to  the  ftinn. 

For  the  convenience  of  the  diteh  teu4ler8  tbe  following  set  of  tables  have  been 
calculated,  in  order  iliat  tlie  proper  measurements  can  be  made  under  tbe 
various  conditions  existing. 

Four  ditl'erent  kinds  of  measurement  are  likely  to  be  made; 

(»)  Measurement  of  water  over  weir  when  curtain  of  wabnr  faXtB  free. 

(b)  Measurement  of  water  tbrou^  opening  under  pressure,  tbe  water  falling 
free  below. 

(c)  Menf^urement  of  water  through  op«ilng  uadet  pressure,  the  opening 

being  submerged. 

id)  Mensnronient  of  wiiter  over  weir  subnier>;o(l. 

Wliile  it  is  not  possible  to  make  accurate  measnrriiirnt=;  throufjh  or 
over  the  fla-shbonrd^?  under  the  conditions  present,  the  results  are 
amply  satisfactory  while  water  is  plentiful.  The  engineer  finds  that 
he  gets  the  hest  results  by  measuring  through  sul)merge<l  openings  or 
openings  imder  pressure,  and  follows  this  plan  wherever  possible. 

mX>BD6. 

The  records  of  the  water  measurements  made  are  no  more  complete 
than  the  records  of  water  delivery  kept  in  the  office  of  the  water- 
master  at  Fallon.  The  watermaster  keeps  a  log  book,  into  which  he 
enters  all  telephonic  reports  of  gate  tenders  and  ditch  tenders.  He 
also  receives,  checks,  and  files  the  daily  reports  of  the  ditch  tenders, 
showing  the  amount  of  water  received,  delivered,  wasted,  and  pas^d 
on  by  them,  as  well  as  the  daily  reports  of  all  of  the  water  distributed 
to  irrigators.  Frtjm  these  he  makes  up  a  journal,  showing  the  amoimt 
of  water  delivered  to  each  irrigator  each  day  of  the  month,  the  total 
amount  distributed,  the  total  amount  wasted,  the  "  invisible  loss,"  the 
water  passed  on.  the  total  water  accounted  for,  and  the  total  received. 
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The  last  two  items  show  the  extent  of  the  inaccuracy  in  the  mea«^ure- 
ments.  Tlie  invisible  loss  is  intended  to  cover  seepage  and  evapora- 
tion losses  and  the  inaccuracies  in  measurement.  Each  sheet  in  thn 
journal  is  siiflicient  to  show  the  total  deliveries  hy  one  ditch  i»*nder 
for  one  month,  by  which  it  is  possible  to  determine  nt  the  end  of  the 
year  the  approximate  amount  of  water  each  irrigator  has  nceived. 
The  record  i«!  valuable  both  for  settlin<;  controversies  with  irriirators 
and  for  showin«r  the  R{)proximate  duty  of  water  on  the  project,  and 
although  daily  report  cards  are  kept  this  journnl  is  the  complete 
wf)rlvino:  record  of  the  office,  and  great  care  is  taken  to  make  it  com- 
plete and  accurate. 

It  was  not  practicable  to  ascertain  the  exact  cost  of  water  delivery 
on  this  project.  The  force  concerned  with  water  delivery  is  cliarjrcd 
also  with  the  duty  of  keeping  careful  watch  of  the  system,  maiji- 
taining  an  unobstructed  tiow  in  the  canals  and  laterals,  attending  to 
all  ordinary  repairs  of  diteli  l)anks  and  tele{)hone  lines,  killiui: 
gophers  and  mnsknds.  taking  the  agricultural  census,  and  mukin;: 
homestead  aj)piu'ations.  These  operations  cost  appi'oximately  sis.ooo 
in  190iS,  which  amount  included  a  portion  of  tlie  salary  of  the  project 
engineer,  but  nothing  for  the  huge  force  emjdoyeti  in  the  mainte- 
nance of  the  canal,  and  is  of  little  value  as  a  basis  for  eomparis4>n  with 
the  cost  of  deliNcry  on  other  systems  because  of  the  extraordinary  con- 
ditions found  on  a  large  project  durinir  the  first  years  of  its  settle- 
ment. In  1908  the  annual  maintenance  charge  was  40  cents  \m'  acre, 
but  this  has  proved  insufficient  and  an  increase  to  about  (iO  cents  is 
being  contemplated.  This  amount  is  charged  for  every  acre  settleil 
whether  iri  igated  or  not,  beginning  witli  entry  on  the  land  or  witii 
formal  application  for  water  by  owners  of  private  lands. 

BSVISW  AVD  SUMKABT. 

The  foregoing  descriptions  of  Uie  plans  of  delivery  should  offer 
many  helpful  suggestions  to  the  canal  manager  who  ha.s  before  hiui 
the  task  of  arranging  or  improving  a  system  of  water  delivery.  No 
discussion  of  water  delivery  can  be  complete  that  does  not  consider 
all  camils,  because  there  is  hardly  a  canal  that  does  not  have  interest- 
ing differences  from  <^er  canals,  due  largely  to  differences  in  the 
ways  men  do  the  same  or  similar  things.  It  seems  possible  to  outline 
with  some  authority  certain  established  principles  of  delivery  that 
might  be  followed  profitably  wholly  or  in  part  on  most  canals,  and 
this  is  attempted  in  the  following  pages. 

FIiAHB  OV  BSUVBRT.  - 

A  canal  maiuiger  has  (he  choice  of  thi*ee  general  plans,  and  his 
choice  determines  largely  his  success.    Although  he  siiouid  not  over- 
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look  local  conditions  and  needs,  he  can  not  afford  to  \k'  too  strOilgly 
influenced  by  them  and  fail  to  protit  by  experience  elsewhere. 

DEUVBRT  OP  OONTINnOUS  FLOW. 

This  plan  was  adopted  at  first  on  a  very  large  majority  of  the 
canals  in  this  oountry,  outside  of  Utah  and  southern  California,  and 
is  still  used  on  some  canals  in  nearly  every  Westem  State  and  on  most 
of  those  in  Montana,  Wyoming,  and  other  sections  situated  similarly 
as  to  crops,  season,  water  supply,  and  size  of  individual  holdings. 
Where  the  water  supply  is  abundant  and  the  &rms  as  large  as  160 
acres  this  plan  may  give  fairly  satisfactory  results  because  of  the 
siase  of  stream  ordinarily  allotted  to  such  an  area  planted  to  general 
crops — say  2  cubic  feet  per  second,  which  is  sufficient  to  constitute  an 
economical  irrigating  head.  However,  where  the  water  supply  is 
restricted,  as  is  the  case  in  nearly  every  irrigated  section  in  this  coun- 
try, and  the  farms  are  small  and  intensively  cultivated,  delivery  in 
continuous  flow  is  utterly  unsatis&ctory  from  every  standpoint.  It 
is  wasteful  of  time  and  of  water,  conducive  to  lax  methods  of  both 
irrigation  and  farming,  and  wholly  antagonistic  to  any  system.  A 
notable  exception  to  this  is  the  Sunnyside  Canal  in  Washington,  where 
the  use  of  small  irrigation  heads  run  in  small  furrows  is  desirable 
owing  to  the  rolling  land  and  the  texture  of  the  soil.  Deliyery  in  con- 
tinuous flow  from  this  canal  has  been  well  developed  and  is  attended 
with  the  best  results,  yet  it  is  to  be  noted  that  the  manager  is  looking 
forward  to  modifying  the  plan. 

DKLIVEKY  IN  TURNS  OR  ROTATION. 

In  its  simplest  form  this  plan  of  delivery  had  its  origin  among  the 
cooperative  Mormon  communities  of  Utah,  where  the  water  flowing 
in  a  ditch  or  canal  was  prorated  originally  on  the  basis  of  the 
acreage  irrigated,  each  acre  receiving  the  entire  stream  carried  or 
some  definite  proportion  of  it  for  some  agreed  period  of  time. 
With  the  modifications  made  necessary  by  the  more  complex  condi- 
tions of  larger  canals  and  mm  diversified  products,  this  is  the 
most  generally  accepted,  and  in  nearly  every  way  the  most  satis- 
factory, plan  now  in  use^  It  is  practiced  throughout  Utah,  wholly 
or  in  part  on  the  best  canals  of  Colorado  and  California,  almost 
entirely  in  Arizona  aAd  New  Mexico,  on  some  of  the  best  canals  in 
Idaho,  and  in  fact  on  all  canals,  with  few  exceptions,  where  any 
pretense  is  made  to  follow  the  best  practice.  -  The  exceptions  are 
such  canals  as  the  North  Poudre  and  the  Consolidated  Home  Supply 
in  Colorado,  the  Riverside  Water  Company's  canal  in  California, 
and  the  Northern  Canal,  in  New  Mexico,  on  each  of  which  water  is 
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delivered  practically  on  demand  up  to  the  limit  of  the  total  seasonal 
supply. 

The  essential  feature  of  rotation  is  its  economy.  The  jrreatest 
waste  in  irri<xati()n  conios  from  dribbling  throiifrh  farm  lateials  and 
over  parched  fields  streams  too  small  to  accomplish  imich  more 
than  moistening  the  bare  surface  or  equaling  the  rapid  evaporation 
that  o<Turs  under  usual  field  coiitlitions.  Heavy  unavoidable  looses 
attend  attempt-^  to  supply  all  portions  of  an  extensive  system  with 
water  at  the  same  time.  The  use  of  lar<:er  heads  run  for  only  a 
portion  of  the  time  in  one  section  of  the  main  canal  or  in  one  or  two 
of  the  main  laterals,  to  be  run  in  the  other  sections  or  laterals  lattr. 
does  away  with  losse-,  lessens  the  time  and  the  help  necessary,  and 
gives  far  better  results  to  the  farmers. 

Rotation  reduces  evaporation  and  seej)a<j:i  losses  in  the  main  canals 
and  laterals  by  increasinL'  the  head  and  the  c<Hi>e(juent  rate  of  flow 
and  economizes  the  timt  df  the  irri«ratoi-s  in  applying  water.  It 
encourages  care  and  promptness  in  application  by  the  certainty  that 
the  supply  will  cease  at  a  stated  time  whether  or  not  the  field  is  rf>v- 
rn  (1,  eliminates  the  waste  of  a  continuous  flow  when  not  in  use,  and 
jiiils  «ji'eatly  in  the  systematic  use  and  delivery  of  water.  The 
fanners  could  not  be  taught  to  in-igate  under  anv  possible  plan  of 
continuous  flow  with  such  care  and  regularity  as  is  done  under  the 
carefullv  ananged  schedules  under  which  water  is  delivered  bv  the 
East  Kivei-sitle.  the  Kedhmds.  and  other  irrigation  systems  of  south- 
ern California,  or  by  the  Bear  Kiver  Canal  in  Utah.  If  these 
schedule-,  are  maintaine<l,  and  they  are  usually,  the  farmers  feel  that 
they  will  receive  their  respective  proportions  at  their  regtdar 
turns  and  can  make  their  irrigation  plans  with  definiteness.  When 
definite  schedules  are  followe<^l  the  work  of  arranging  for  irriga- 
tors to  receive  water,  or  for  keeping  account  of  the  amounts  n^^ed, 
is  either  wholly  <  liniinated  or  reduced  to  a  minimum.  Another 
point  in  favor  of  rotation  is  that  it  gives  to  the  owner  of  10  acres  an 
equal  opportunity  with  the  owner  of  50  acres  to  secure  economical 
irrigation.  Under  a  system  of  continuous  flow  the  former,  with  a 
stream  of  aliout  10  inches,  would  no  doubt  be  required  to  spend  as 
many  days  irrigating  his  field  as  the  latter,  with  50  inches,  would 
take  to  cover  five  times  that  area. 

DBLIVBRr  ON  DEMAND  OR  AFPUCATBON. 

This  is  the  plan  of  delivery  on  four  of  the  most  interesting  sys- 
tems described  in  this  bulletin — the  Riverside  Water  Company,  at 
Riverside,  Cal.,  the  North  Poudre  and  the  Consolidated  Home  Sup- 
ply canals  in  Colorado,  and  the  Northern  Canal  in  New  Mexico;  nhn 
on  the  Truclv-ee-Carson  project  in  Nevada,  although  on  the  last  merely 
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as  a  means  of  transition  to  a  plan  of  rotation  probably  to  be  adopted 
after  closer  settlonent  of  the  project  This  system  can  be  used  with 
advantage  where  reservoirs  are  the  chief  source  of  supply  and  the 
total  available  supply  for  the  season  may  be  closely  estimated  and 
where  the  land  under  irrigation  is  closely  sett  ltMl.  The  water  can  be 
measured  as  easily  and  withdrawn  as  readily  by  the  farmers  to  whom 
it  IB  credited  as  a  bank  account.  They  can  make  their  irrigation 
plans  with  certainty,  knowing  in  advance  how  many  acres  of  sugar 
beets  or  potatoes  can  be  carried  through  the  dry  summer  months,  and 
can  withhold  water  from  one  crop  to  apply  it  to  another  in  such  man- 
ner as  to  give  the  best  possible  results 

THE  DELIVEBY  FOBCK 

The  force  required  to  attend  properly  to  water  delivery  depends 
on  the  size  of  the  system,  the  crops  to  be  irrigated,  and  the  plan  of 
delivery  adopted.  Water  is  delivert<l  tn  12,000  acres,  owned  by  620 
farmers,  under  the  Davis  and  WebtM-  Counties  Canal  in  Utah,  by  a 
force  of  4  men,  at  an  annual  cost  of  10  cents  per  acre.  On  the 
Farmers'  Canal  in  Montana  60  irrigators  water  15,000  acres,  and  there 
is  connected  with  water  delivery,  besides  the  president  of  the  com- 
pany, who  exercises  general  oversight,  only  1  canal  walker,  em- 
ployed for  two  months  each  year.  On  the  other  hand,  while  less  than 
{),fX)0  acres  is  irrigated  under  the  (lage  Canal  in  California,  there  are 
employed  for  water  delivery  a  chief  engineer,  2  head  zanjeros  or  ditch 
tenders,  3  assistant  zanjeros.  and  H  laborers,  besides  a  superintendent 
of  water  sources  and  4  men  to  wjttch  nud  care  for  pumping  plants,  1 
carpenter,  2  men  to  repair  pipe  lines,  and  0  men  to  clf'an  tl)e  canal; 
these  last-mentioned,  however,  are  not  directly  connected  with  actual 
delivery.  This  ditference  in  the  forces  employed  on  these  canals  is 
due  to  the  different  plans  of  delivery  followed  and  the  different  re- 
quirements. In  one  cast*  water  is  delivered  in  continuous  flow  to  hold- 
ings averaging  250  acres  j^lanted  to  general  farm  crops;  in  the  other 
it  is  delivered  under  a  nxnlifi'  d  plan  of  rotation  to  higldy  cultivated 
-  citrus  groves.  Tin'  force  employed  should  be  inleUigenl,  well  trained, 
tactful,  patient,  and  industrious.  On  commimity  systems  where  one 
of  the  farmers  is  chosen  for  the  work,  it  is  almost  impossible  to  avoid 
claims  of  partiality  and  unfairness  on  the  j)art  of  the  selfish  and  le.ss 
scrupulous  irrigators.  On  the  larger  canals  an  experienced  engineer 
or  manager  is  needed  to  exercise  general  nv«'r^i«rht,  with  a  head  water- 
master  or  superintendent  under  him,  who  spends  his  entire  time  in  the 
field  coming  jyrsonally  in  contact  with  tiie  water  u.ser.s  and  directing 
in  detail  the  work  of  the  ditch  tenders  or  zanjeros.  A  few  large  sys- 
tems make  the  serious  mistake  of  trying  to  get  along  without  the  head 
watermaster,  expecting  the  engineer  not  only  to  maintain  the  canal 
and  keep  a  water  supply  in  it,  but  also  to  direct  all  of  the  details  of 
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delivery;  no  system  has  yet  made  a  "success  of  such  aii  uttempt,  how- 
over,  and  the  few  systems  on  wliich  it  has  been  tried  are  comparatively 
new. 

A  good  corps  of  ditch  tenders  or  zanjeros  is  another  essential,  as 
it  is  tluough  these  men  that  a  cajial  iiianagement  comes  into  contact 
with  the  irrigators,  and  this  point  of  contact  is  either  a  source  of 
friction  or  the  direct  means  of  good  service.  An  irrigator  expects 
his  slrire  of  water  when  his  turn  arrives  and  to  have  his  "head'' 
maintained  throughout  his  turn,  and  he  is  naturally  dissatisfied  if 
deprived  of  either.  Unforliinalely,  some  irrigators  are  not  averse 
to  lipjji  opriuting  a  portion  of  tlieir  neighbor's  supply  when  just 
a  little  more  will  mean  saving  a  valuable  crop,  and  some  are  suspi- 
cious that  the  ditch  tender  is  dishonest,  or  that  the  home  districts 
of  some  of  the  directors  are  being  laviM*ed  at  the  expense  of  some  less 
influential  persons.  To  allay  such  suspicions  and  to  prevent  irregu- 
larities a  ditch  tender  must  be  firm  and  tactful.  The  best  ditch 
tender  is  a  niaii  who  has  been  an  irrigator  himself  and  can  appreciate 
what  it  means  to  lose  a  year's  work  by  iailure  to  get  water  through 
another's  fault.  If  measurements  are  made  the  ditch  tender  should 
be  faiuiliar  with  the  units  and  the  Mniple  methods  of  measurement, 
and  if  records  of  delivery  are  kept  and  a  regular  system  followed 
he  must  be  nietho<lical  in  his  habits  and  amenable  to  direction.  The 
Reclamation  Service  exacts  the  strictest  compliance  to  its  rules  by 
the  ditch  tenders.  On  large,  private  systems  the  ditch  tenders  are 
expected  to  be  ever  alert  to  the  interests  both  of  the  water  users 
and  the  company  or  other  organization  representing  the  ownership 
of  the  system.  Although  in  controversies  gtx)d  ditch  tenders  are 
more  likely  to  be  right  than  the  users,  yet  they  are  liable  to  make 
mistakes,  and  water  users  should  be  jirepared  to  overlook  mistakes. 
Experience  is  as  much  a  nnjuisite  of  a  good  ditch  tender  as  tact, 
and  his  pay  should  be  increased  with  service. 

.    &ULB8  A3n>  BSOVIiATIONa. 

Printed  rules  and  regidations,  no  matter  how  simple,  are  deorabk 
helps  in  water  deliver}'.  They  are  a  definite  guide  and  source  of 
authority  to  ditch  tenders  as  well  as  a  source  of  information  to  water 
users.  On  some  canals  rules  are  made  to  cover  nearly  everj'  phase  of 
delivery,  on  others  they  contain  only  general  principles,  and  in  ineor- 
porated  companies  they  are  frequently  embodied  in  the  by-lairo. 
It  is  not  practicable  to  prepare  a  set  of  rules  that  will  be  applicable 
to  all  conditions,  but  suggestive  points  can  be  Iwought  out. 

Plan  of  deli  rcry, —Thci  plan  of  water  delivery  actaally  in  force 
should  be  stated  plainly,  so  there  can  be  no  questicm  concerning  it  in 
the  minds  of  the  ditch  tenders  or  Uie  iingatxirs.  An  impractical  plan 
is  frequently  outlined  in  the  rules  and  a  different  plan  followed, 
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which  leads  to  canfusion  in  the  minds  of  the  water  users  and  is  likely 
to  cause  friction  between  them  and  the  ditdi  tenders. 

Amount  of  water  aUaioed, — rule  should  be  included  stating  the 
quantity  to  which  each  user  is  entitled,  whether  a  pro  rata  of  the 
entire  supply,  a  continuous  flow  of  a  certain  number  of  inches  per 
acre,  or  a  definite  quantity,  as  a  certain  number  of  acre-feet  or  24- 
hour  inches  per  annum.  This  rule  is  included  often  in  the  rule  gov- 
erning the  plan  of  delivery. 

Duties  and  powers  of  supermtendent  and  dUeh  tenders,-^A  state- 
ment of  the  duties  of  these  employees  should  be  kept  constantly  be- 
fore them  and  the  irrigators,  and  it  is  well  to  have  a  rule  covering 
these  points.  The  duties  of  such  officers  and  employees  can  be  de- 
fined only  in  general,  as  they  ace  meeting  emergencies  ctmstantly 
for  which  there  is  no  precedent  It  should  be  made  dear  that  med- 
dling with  headgates  will  not  be  tolerated,  and  that  infractions  of 
such  a  rule  will  be  sufficient  ground  for  shutting  off  the  #ater  supply 
of  the  guilty  irrigator,  either  until  a  fine  is  paid  or  until  the  ne:d; 
turn  comes.  It  may  also  increase  the  zeal  and  efficiency  of  the  less 
faithful  ditch  tenders,  provided  such  a  nde  is  in  force,  if  every  irri- 
gator knows  that  the  ditch  tenders  are  required  to  make  regidar  trips 
over  their  beats  to  attend  to  deliveiy  and  to  be  available  for  mes- 
sages from  the  irrigators. 

Applif  titlons  for  water  and  notices  of  its  delivery^ — ^Most  systems 
require  the  irrigators  to  make  application  for  water,  sometimes  re- 
gardless of  whether  or  not  a  definite  delivery  schedule  is  followed. 
The  application  is  required  often  to  be  in  writing  and  to  be  filed 
at  least  three  days  before  delivery.  Printed  blanks  in  convenient 
form  should  be  furnished  where  written  application  is  required. 

Obstmctionft  in  canah  and  fights  of  way. — Tt  is  custoiuai  y  to  have 
a  rule  prohibiting  obstructions  of  any  kind  to  l)e  placed  in  the  canal 
or  rights  of  way,  except  on  written  permission  from  the  superintend- 
ent, and  then  proper  pnssngeways  for  ditch  tenders  must  l>e  provided. 

Waste  of  loader.— r hi  re  should  be  a  rule  prohibiting  the  waste  of 
water,  under  penalty  of  having  the  supply  shut  off  or  reduced  by 
the  amount  of  the  waste. 

Complaints. — Some  systems  require  all  complaints  from  irrigators 
to  be  made  in  writing  within  a  specified  time,  say,  five  days,  after 
the  act  or  negligence  complained  of  has  been  committed. 

Units  and  methods  of  measurement, — ^The  unit  or  units  of  measure- 
ment to  he  used  are  important  and  need  to  be  defined  clearly.  It  is 
important  also  that  the  rules  specify  and  describe  the  methods  of 
measurement  to  be  followed.  These  should  be  understood  thoroughly 
by  the  ditch  tenders,  who  should  be  proficient  in  their  use,  and  should 
have  essential  tables  furnished  them. 
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'Water  ehiirge%* — Where  regular  cbarges  for  water  are  made,  the 
rates  should  be  included  in  the  book  of  rules,  as  the  farmers  like  to 
have  audi  data  in  an  available  and  compact  form. 

Who  are  etUUied  to  receive  toofer.— Limitations  are  frequently 
placed  on  those  who  may  reoeive  water,  such  as  ownership  of  stock, 
ownership  of  preferred  rights,  payment  of  assessments,  and  similar 
conditions,  and  these  limitations  should  be  indttded  in  the  rules. 

&BCO&D& 

Just  as  order  and  system  are  a  part  of  any  commercial,  mercantile, 
or  manufacturing  business  of  any  consequence,  so  should  they  be  a 
part  of  every  well-managed  irrigation  enterprise^  Essential  facts 
regarding  operations  are  as  much  a  matter  of  record  in  the  one 
ease  as  in  the  other,  as  may  be  seen  from  the  orderly  collection  and 
recording  of  delivery  records  kept  up  by  such  systems  as  the  Sunny- 
side,  the  Larimer  County,  and  the  Gage  canals.  The  value  of  operat- 
ing data  as  a  basis  of  successful  organization  and  profitable  output 
is  likely  to  be  greater  than  in  the  case  of  a  commercial  or  mercantile 
concern,  because  in  an  irrigation  enterprise  the  same  investment  of 
capital  will  involve  interests  of  greater  magnitude  and  affect  more 
incomes  than  it  will  in  the  commercial  or  mercantile  concern,  e.\<  ( ])t- 
Ing  possibly  railroad  transportation.  The  keeping  of  records  on 
many  canals  would  greatly  encourage  economy  in  the  use  of  water 
among  irrigators,  lessen  the  friction  between  them  and  the  ditdi 
tenders,  and  lighten  the  labors  of  the  management. 

Records  of  f  ow, — ^Most  systems  that  make  any  pretense  to  careful 
use  of  water  keep  daily  records  of  the  amount  taken  into  the  canal, 
which  is  very  necessary  where  several  receive  their  supplies  from 
the  same  source  and  especially  where  water  is  distributed  to  the 
canals  under  public  supervision,  as  in  CSolorado,  Wyoming,  and  sec- 
tions of  Utah,  Nevada,  and  some  other  States.  Entirely  apart  from 
the  value  of  a  record  of  flow  in  an  irrigation  canal  or  pipe  line  as  a 
means  of  establishing  and  maintaining  stream  priorities,  such  a 
record  shows  from  year  to  year  what  can  be  expected,  the  extent  of 
enlargement  required,  or  the  amount  by  which  the  duty  of  water 
must  be  increased  if  the  irrigated  area  is  to  be  extended,  and  the 
extent  of  waste  resulting  from  bad  irrigation  practice.  Its  greatest 
value,  however,  is  as  a  basis  of  delivery  to  the  irrigators,  to  replace 
the  approximating  and  estimating  now  so  conmion.  Records  of  flow 
in  main  laterals  are  not  kept  ordinarily,  but  would  probably  be  valu- 
able on  systems  where  each  main  lateral  is  a  distinct  delivery  district 

Records  of  delivery  to  individual  consumers, — ^Whenever  that  stage 
is  reached  in  the  life  of  an  irrigation  enterprise  when  the  use  of 
water  begins  to  crowd  the  available  supply,  it  is  of  great  importance 
that  measurements  be  made  and  records  kept  of  the  wat«r  delivered 
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to  individual  consamers.  The  importance  of  this  is  not  always  recog- 
nisBed,  as  on  many  large  systems  sndi  records  are  not  kept,  although 
they  would  mudi  more  than  repay  the  ooet  of  k^piiig  tJiem.  Much 
progress  has  heen  made  in  this  matter,  however,  during  the  past  ten 
years,  brought  about  largely  by  changing  the  bans  of  ddivery  and 
water  charges.  Capitalistic  or  corporation  canals  formerly  charged 
flat  acre  rates  for  water,  but  this  plan  has  been  giving  way  to  that 
of  charging  for  the  water  actually  delivered,  which  makes  delivery 
measurements  and  nearda  essential.  Either  definite  delivery  sched- 
ules are  followed,  making  records  of  delivery  unnecessary,  or  such 
records  are  kept  on  19  of  the  30  systems,  and  to  a  certain  extent 
on  several  others  described  in  the  first  part  of  this  buUetin. 

TOBU  USED  AMD  BVOOBBTBD. 

In  describing  the  various  delivery  ?n:stems  detailed  reference  was 
made  to  the  record  forms  in  use  anci  copies  were  given  where  prac- 
ticable. These  can  be  made  more  suggestive,  perhaps,  by  further 
description. 

Record  of  fiow  in  mmn  canals  or  laterals. — Tins  form  is  simple, 
and  i)racti(  allv  the  same  one  can  be  used  on  all  systems.  It  merely 
retiuires  spaces  for  the  name  of  the  rlianiicl ;  the  point  of  measure- 
ment; the  daily  gage  readings,  with  the  lime  taken;  and  the  flow  as 
cxprL'.ssed  in  the  unit  of  ineasunMiient  used.  It  is  made  in  convenit'iit 
booiv  form,  or  may  be  prepareil  for  loose-leaf  binding,  as  indicatt'<l, 
or  for  a  card-filing  system.  Ordinarily  the  permanent  copy  would 
be  made  out  from  daily  or  winkly  held  reports  by  ditch  t4inders. 
A  suggested  form  is  given  below : 


Form  9U0ge9teA  for  permanenl  record  of  fUnt>  (n  matn  eattaU  or  toferstt. 


Monthly  c«cord  of  flow  in. . 
MSMOreiDentR  nwde  by  

H AME  or  CANAL. 

Dale. 

Time. 

Ftowin  cnMc  fact  per  ■Bcond. 

T«ntlM. 

s 

1  

3  

1   

Record  af  fiow  in  canals  and  main  laterals  at  all  points, — ^It  may  be 
desirable  on  large  i^stems  to  keep  a  record  of  all  measurements  made 
on  the  main  canal  and  main  laterals,  exclusive  of  measurements  di- 
rectly to  consumers.  Such  a  record  is  kept  on  the  Sunnyside  and  the 
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IVackde-Carson  projects  and  is  found  to  be  extremely  valuable,  and 
might  be  used  with  profit  on  ail  systems  where  the  flow  in  both  the 
main  canal  and  the  main  laterals  is  measured.  The  sheet  required  for 
such  a  record  is  necessarily  large,  19  by  34  inches  being  the  size  used 
on  the  Sunnyside  project.  If  the  sheets  are  bound  in  book  form  the 
sise  of  the  book  may  be  reduced  by  having  the  form  cover  opposite 
pages.  The  form  in  use  on  the  Sunnyside  project  is  suggested  here, 
arranged  for  loose-leaf  binding.  It  can  be  filled  out  only  from  daily 
or  weekly  reports  from  ditch  tenders,  being  too  bulky  for  field  use. 
A  suggested  form  is  shown  below : 

Form  tuggetted  for  permanent  record  of  flow  at  aU  poinUt  of  tnea^urcmcni  on 

main  canals  and  taferaU. 

[81m  16  iDcbes  by  34  inches.  J 


a 

a 

a 

as 


NAMK  OP  CANAJL 
Dftlly  nooid  of  flow  in  zanin  eunal  mid  InMnls  for  miMitli  of 


Mftln  ('Html. 


tl 


rot 


Totaifor 


■amUilL  MOt> 


lAtenlf. 


UIhI  jKiHltS 
' '  I  I  m  ■  H  N  r> '  ■ 
lUl-Ul. 

Ar 
ill  acres. 

2 

S 

4 

ao 

n 

Atohm?!' 
for 

Total  fi>r 

Cubic 
foel  i>cr 

(lejKli  in 

...J   -  . 
1 
1 

JA»t  or  nut  diverted, 
cubic  li'«t  i«r  sec- 

Da'thj  or  weehly  reports  of  fow  in  ditches. — Perhaps  the  most  con- 
veiiit'iit  shape  for  weekly  reports  of  flow  in  iimiii  canals  or  laterals  is 
a  card  the  .>i/.e  of  a  |)()stal  card,  with  the  foiTii  printed  on  one  side, 
similar  to  those  used  by  the  United  States  Departmeiit  of  Agiiculture, 
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the  United  States  Geolojrical  Survey,  and  some  canals.  Daily  re- 
ports are  seldom  made  exce|)l  by  teleplKine.  but  a  similar  form  would 
of  course  aiiswer  for  them  also.  A  suggested  form  for  keeping  such 
reports  follows: 

Form  mtggetted  fw  wst^p  report  of  flow  of  water  in  main  canal9  or  laleraf*. 

NAMB  OF  CANAU 
Report  ot  water  in  at  for  week  ending  1009. 


Uanth. 

Dale. 

TfllM. 

Ctai«i«idiiiir. 

Flow 
cu.  ft.  aec. 

T«dUm. 

(TTndfT  "  Henmrks  "  inr>ntlon  ftoy  uoiMual  coudition,  as  "  flood,"  "  break  In  canal,"  etc, 
and  state  huw  long  wat<r  wms  oot  of  caoal  and  worn,  U  at  all.   Forward  tbla  card 


promptly  at  end  o(  week.) 


DUeh  Tendm: 


Ditch  tender'^8  diary. — ^These  diaries  are  not  as  a  rule  kept  in  a  form 
to  make  them  useful,  although  tlu^y  are  very  valuable  on  some  sys- 
tems. In  some  eases  permanent  records  ai^  made  from  scratch  notes 
sent  to  the  canal  offir<'.  but  the  scratch  book  is  not  kept.  The  value 
of  these  diaries  has  been  determined  frequently  only  when  riirhts  have 
been  con[4'-U'(l,  and  tli«'re  are  many  instances  where  a  properly  kept 
diary  would  have  satisfactorily  settled  serious  disputes. 

An  admirable  diary  is  being  kept  by  each  patrolman  on  the  Sunny- 
side  Canal  and  filed  carefully  in  the  olhee  at  Zillah  at  the  end  of  the 
season.  It  is  u  by  inches  and  contains  232  pages.  It  is  made  for  use 
during  any  season,  the  pa^s  not  bein<r  dated,  space  being  provided 
for  the  month,  day,  and  year.  The  binding  is  of  stiff  board  and 
canvas  to  insure  preservation.  The  records  of  flow  in  the  canals  or 
laterals  are  not  entered  in  this,  but  a  card  4  bv  s  inches  to  take  these 
records  is  made  to  slip  under  small  straps  at  each  of  the  four  corners 
of  the  inside  front  cover.  Each  card  covers  one  week  and  tbey  are 
filled  out  by  the  patrolmen  as  they  pass  over  their  l>eats  and  at  the 
end  of  the  week  sent  to  the  office  at  Zillah  for  filing.  The  points  of 
measurement,  with  the  size  of  the  weir  at  each,  are  noted  in  the  left- 
hand  column,  seven  columns  being  provided  at  tiic  ngiiL  for  entering 
the  flow  of  each  dav  of  the  week. 

Records  of  delivery  to  irrigators, — A  great  variety  of  forms  are  in 
use  for  keeping  records  of  such  delivery  to  irrigators  because  of  the 
many  conditions  under  which  water  is  delivered.  They  include  cards, 
sheets,  and  books  of  different  forms.  One  of  the  simples!  card  forms 
is  that  used  on  the  Truckee-Carson  project,  of  which  a  copy  is  repro- 
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duced  below.  This  card  is  filled  out  and  sent  daily  to  the  project. 
head(iuarters  at  Fallon.  By  using  both  sides  of  all  of  the  lines,  & 
record  of  40  deliveries  can  be  eutei-ed  on  it. 

Form  of  record  of  water  delivery  to  irriffator$  wted  on  Truekee-Careon  projetA^ 

Nevada, 

BECORD  or  WATBB  DtSTBtBITTBD. 
Ifdatli   DAte  .  I* — 


From 
(tiai<:)— 

To 
(lime)— 

feet. 

Aem-fset. 

I 

.... 

 i  

By  adding  to  the  above  form  the  crops  irrigated,  it  might  be 
adapted  to  another  system;  by  eliminating  the  columns  for  the  quan- 
tity  of  water  delivered  it  would  suit  a  system  on  which  devices  for 
measurement  to  irrigators  have  not  yet  been  provided.  In  using  this 
form  the  ditch  tenders  on  the  Truckee-Carson  project  designate  the 
hours  by  1  to  24, 1  being  1  a.  m.  and  24  being  12  midnight,  thus  doing 
away  with  the  confusion  of  morning  or  afternoon. 

Books  for  entering  records  of  individual  deliveries  are  provided 
on  the  North  Poudre,  the  Larimer  County,  the  Consolidated  Home 
Supply,  the  Santa  Ana  Valley,  and  the  Bear  River  canals,  in  addi- 
tion to  the  Sunnyside  Canal,  the  various  forms  of  which  have  been 
described.  The  best  books  for  this  purpose  are  of  a  site  to  be  carried 
conveniently  in  the  pocket,  substantially  bound  in  boards  and  canvas, 
and  containing  the  proper  columns  and  headings.  The  loose4eaf 
book  used  on  the  Bear  Biver  Canal  is  more  of  a  guide  to  the  ditch 
tenders  than  a  book  in  which  to  enter  deliveries,  as  Miveiy  is  made 
according  to  a  definite  schedule  made  up  by  the  chief  engineer.  For 
such  purpose  the  loose  leaves  are  convenient  on  account  of  the  ease 
with  which  changes  can  be  entered.  For  a  book  to  be  filled  out  and 
kept  throughout  the  season  by  the  ditch  tenders  the  bound  hotk  is 
preferable,  because  the  only  valuable  record  in  case  of  dispute  is 
the  original  record  made  by  the  ditch  tenders  at  the  time  of  delivery, 
but  where  the  original  record  is  sent  to  the  office  as  soon  as  taken, 
or  weekly,  or  monthly,  a  book  or  pad  with  detachable  leaves  punched 
for  filing  in  binders  is  perhaps  the  best  that  can  be  used.  A  leaf 
from  such  a  book,  used  on  one  of  the  California  canals,  is  shown 
below.  Probably  no  more  convenient  and  compact  device  could  be 
arranged. 
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DefooAaftfe  looMeUaf  form  for  keeping  record  of  deiiverlet  to  irrl0atar$  on  • 

Califomia  camaL 


.Dir. 


Report  o(  irric»Uoo  from  CmuU. 

Water  onl«rM  by  

For  Boeoant  of  

Land  Irrigated....  |  T....  i  R....  1  See  ]  Lota 


Co. 


I  Aorw*. 


o 

9 

i 


From 


Water  lumed  oo.    |    Water  tttracd  off. 

UaUs,  1*)-.    j  ilour.  ,        D»tc.  Hour. 


m. 
m. 
n. 


I 


nouTH 

flow. 


,  to. 

m. 

m.  I 


UjijHjr. 


WidUi. 


Crrip  Soil  I)i«itftiiot>  froni 

Condition  of  dellrery  ditcb  


 ..  '/nnjero. 


[  Indorscnu  nt  <in  back.]  * 

EXCJIXEEU's  Mf.MOR  AKPt'M. 

ThlH  delivery  reduced  to  ti-ruis  of  second-feet 
flovlBC  per  tweiit7<four  Itonie. 

Totnl  (Irlivt-ry.  fiecood-fe«t. 

Averasie  per  acre,  $  

Total  p4>r  acre,  f  -  second-feet; 

Average  per  acre,   

Below  are  the  forms  used  by  the  Imperial  Water  Company  No.  5, 
in  Imperial  Valley,  GaL,  for  recording  individual  deliveries,  and  the 
form  of  receipts  for  water  delivered  used  by  the  Modesto  and  Tur- 
lock  Irrigation  districts.  The  latter  are  not  filed  in  order,  the  stubs 
being  preserved,  as  bound,  for  use  in  case  of  dispute. 

Form  for  keeping  record  of  delivertca  to  irrigators  used  by  Imperial  Water 

Company  No,  5  in  California. 

lyPBBIAL  WATER  CO.  NO.  6. 
Delivered  to  — 

Owner  

Tenant   

Cert.  No.  .   Od  Bee.  Tirp.  B.,  R.        B.  B.  B.  H. 

Month   .  ...  LateraL 


Date. 

BOvr. 

Frtint 
mea»ure- 

Biuk 

meoL 

Depth  of 
opening. 

Widtbof 
opening. 

Over  pour 
niearareinent. 

Second- 
feet. 

Amount. 

Turned 
oo. 

Turned 
off. 

Depth. 

Width. 

 \  

 1,...  

 f 

Total  No.  boiire 

Received  by  ....  

Delivered  bjr  ......  . 
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Form  of  water  receipt  filled  out  by  ditch  tenders  and  signed  by  irrigatort  on  the 

Modesto  irrH/ation  dittriett  in  Colifomia. 


WAT£K  RECEIPT. 

Lat.  No   Diverting  fUe  No.  

Water  recelv«Bd: 

Date  

Number  of  boon  

Acreage  

Crop  

Water  refuted  on  

Date  of  offer  

Beaion  uf  refusal  

IMteh  T\:niUr.  Jrrigatvr. 


WATER  KECEIPT. 

Lat.  No          DiTertlQg  tnta  Ma  

Water  received: 
Date  

Number  of  honn  

Acreage  

Crop  

Water  refused  on  ....... 

Date  of  offer  

Rcamn  of  refuml  

Dilch  Trmtrr.  Irrigntftr. 


Form  uf  water  rtccipt  filled  out  hy  ditch  tenders  and  signed  by  irrigators  on  the 

Turtock  irrigation  distnet,  in  California, 


WATER  RECEIPT. 

lAt.  No —  Divertlug  Gate  No. 

Water  received: 

Date....   Houm....   Aorat....  Crop.... 

Date....   Hours —  Aeiw....  Crap.... 

Date —   Houra....   Acrei....  Cvop.... 

Date         Houni....   AeiM....  Clop.... 

Water  refused  on ...... 

Date  of  offer  

Reason  of  refuaal  

 ,  Irrigator. 

 IMteft  Tbulcr. 


WATER  RECEIPT. 

Lat.  No —  Diverting  Gale  No. . 

Water  Received: 

Date —   Hows....  Acnt....  Clop.... 

Date....   Hoan..,.  AciW....  ClOp.... 

Date....   Houra....  Aent....  Clop.... 

Date....   liours....  ACVM....  dep.... 

Water  reftmed  on  

Date  of  offer  

Reaaon  of  refusal  

 DiUh  Tendn. 


Water  ledgers.— The  use  of  water  ledgers  or  other  books  for  enter- 
ing  records  of  seasonal  or  monthly  deliveries  is  u  feature  of  the  record 
keeping  on  some  systems.  On  the  North  Poudre,  Gage,  Consolidated 
Home  Supply,  and  the  Northern  canals,  and  the  Truckee-Carson  and 
Sunnyside  projects  ledgers  of  various  kinds  are  kept,  as  hertofore 
described. 

WATBB  CHABGX8. 

The  nmount  of  water  used  rather  than  the  number  of  !ure>  irri- 
gated is  now  established  thoroughly  as  the  wi.sest  and  best  ba>is  for 
charging  for  water.  In  cooperative  or  nnilnal  companies  such  a  ques- 
tion does  not  arise  ordinarily,  as  stock  ownership  entitles  an  irrigator 
to  his  share  of  the  supply  run.  ^Vhere  water  is  sold  to  irrigators  the 
question  i.s  an  important  one.  Charging  for  the  number  of  acres  irri- 
gated has  proved  wasteful  both  to  consumers  and  irrigation  com- 
panies and  unjust  to  the  careful  irrigator  by  requiring  him  to  pay  the 
same  amount  for  the  water  he  uses  as  his  slovenly  neighbor  pays  for 
twice  that  amount.  Paying  for  water  actually  received,  and  there- 
fore at  the  same  rate  for  water  wasted  as  for  water  used,  has  been 
found  not  only  to  reduce  the  total  amount  consumed  but  also  to  benefit 
greatly  the  land  irrigated.  It  also  increases  the  areas  po^iblc  to  irri- 
gate, benefiting  both  the  individual  irrigators  and  the  public  It  is 
unfortunate  that  this  improved  irrigation  practice  can  not  be  applied 
to  the  hundreds  of  irrigation  systems  on  which  water  is  not  sold  to  the 
irrigators.  The  same  result  might  be  attained,  in  a  measure,  by  bas- 

[BulL  229] 


Digitized  by  Google 


d5 


ing  maintenance  and  operation  asse^ments  in  cooperative  and  mutual 
companies  on  the  water  used  rather  than  on  the  shares  of  stock  owned, 
as  is  done  on  the  small  canals  on  Hood  River  in  Oregon,  provided 
such  an  arrangement  could  be  made  legal.  A  very  convenient  method 
of  computing  water  charges  is  in  use  by  the  Imperial  Water  Company 
No.  1,  at  Imperial,  Cal.  Under  this  system  the  charge  is  50  cents  per 
acre-foot,  and  as  2  acre-feet  of  water  is  practirnlly  equivalent  to  1 
cubic  foot  per  second  rimniiif^  for  twenty-four  hours  (1.0834  acre- 
feet),  amoimts  to  $1  per  cubic  foot  per  sccoiul  for  each  twenty-four 
hours.  The  How  through  a  measuring  box,  expressed  in  cubic  feet 
per  second,  becomes  therefore  the  cliarge  for  the  water  ])y  ])ointing  off 
two  decimal  places.  To  render  computations  in  the  field  unneces^jn-v, 
tables  have  been  prepared  and  printed  which  show  at  a  glance  wliat 
the  charge  is  under  all  coi\ditions  of  measurement.  Measurements 
are  made  over  weirs  and  tlirough  submer<rpd  orifices  under  pressure, 
and  the  tables  in  use  apply  to  weirs  up  to  4s  inches  long  with  a  depth 
over  the  crest  up  to  10  inches  and  to  submerged  urilices  up  to  the  same 
length  and  depth,  with  pressures  of  1.5  to  14  inches. 

Below  is  shown  a  copy  of  the  tal)le  used  for  submerged  orifu  ts  with 
a  pressure  of  (5  inches.  The  left-band  vertical  colunm  indicates  the 
height  an<l  the  top  horizontal  column  the  lengtii  of  llie  orifice.  Tf  the 
height 'of  the  orifice  is  inches  and  the  length  3(J  inches,  the  charge  is 
found  in  the  column  headed  36  and  to  the  right  of  5,  which  is  $4.41 : 

TaUe  iM0(f  for  eompitUng  charge  for  imtcr  through  orifiee*  under  6-ineh  pre9- 
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COST  OF  WATER  DELIVEBY. 

Below  are  given  copies  of  two  tables  stunmari/iT^:;  the  cost  of  water 
delivery  on  some  of  the  typical  systems  described.  The  first  table 
relat(»s  to  canals  or  companies  for  which  the  delivery  coets  obtained 
include  deliveries  to  individuals;  the  second  one  relates  to  systems  for 

[BalL220] 


Digrtized  by  Google 


96 


which  the  delivery  costvS  inchide  delivery  to  laterals  only,  delivery  on 
tlie  latenils  beinnr  left  to  the  irrigators.  In  the  former  case  the 
avera^^e  annual  cost  per  acre  is  41^  cents;  in  the  latter  case  it  is  only 
7^  cents.  The  larger  c{)sts  on  some  of  the  California  systems  in  the 
first  table  are  due  to  the  larger  number  of  irrigators  and  the  smaller 
holdings  under  them,  the  latter  averaging  under  8  acres  on  the  Red- 
lands  system,  while  tlie  average  holding  on  the  Consolidated  Home 
Supply  Canal  is  nearly  154  acres.  In  tlie  second  table  tlu*  low  cost 
on  the  Farmers'  Canal  results  from  the  short  irrigation  season  of  only 
two  months  an<l  from  the  facts  that  the  crops  grown  are  principally 
grain,  clover,  and  alfalfa,  and  that  the  average  holding  is  250  acres. 

Atmual  coH  of  wtter  daivery  per  acre  on  IS  typical  tffMtetm  where  OMi  Indiitfet 
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Annual  cost  of  water  delivery  per  acre  on  4  typical  canals  where  cost  includes 
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LATEBAL  ORGANIZATIONS. 

A  question  arising  in  the  consideration  of  the  plan  of  water  deliT- 
ery  for  some  irrigation  systems  is  the  separate  organization  of  those 
reodving  water  from  the  same  lateral,  which  is  often  desirable 
IxM-ause  of  the  resulting  economy  and  simplicity  of  managenient. 
Irrigators  like  to  l>e  in  close  touch  with  the  one  in  charge  of  dis- 
tributing water  to  them,  and  there  is  always  dissatisfaction  when 
they  are  not.  On  large  systems  the  superintendent  is  likely  to  W  so 
busy  that  he  seldom  gets  away  from  the  main  canal  or  the  main  lat- 
erals, leaving  the  ditch  tenders  to  adjust  possible  differences  with  <Mr 
between  the  irrigators  on  the  laterals.  The  farmers  would  get  along 
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better  sometimes  if  they  chose  and  directod  tlieir  lateral  ditch  tenders 
themselves,  as  is  done  on  small  systems  in  Ftali  and  elsewhere,  as  on 
the  South  Jordan  and  the  Utah  and  Salt  Lake  canals.  Again,  the 
atlairs  of  the  system  nii<rht  run  more  snnKitlilv  if  the  duties  of  the. 
eii^niieer  or  superintendent  end  with  maintaining^  liie  How  in  tlje  main 
canal  and  in  distributing  to  each  lateral  its  share  of  the  total  supply, 
as  is  the  plart  ihe  Larimer .  County  Canal  an<l  numerous  other 
canals  in  the  irrigated  sections.  ()ti  llie>e  canals,  however,  the  irri- 
•jralors  on  the  same  laterals  are  merely  workinjj:  under  a  «rcneral 
understantling  amon«j:  themselves  that  one  of  their  number  shall  <ep 
that  each  receives  his  proper  turn  and  proper  share.  On  a  lateral 
with  50  or  100  ii-rigators,  how»Mt'i-,  either  a  closer  afrreement  is  nec- 
essary or  the  roiiipany  superintendent  must  have  charge.  Separate  . 
lateral  organizations,  each  with  its  own  directors  and  ditch  ridel's 
and  treasury,  are  maintained  on  the  Wheatland  Canal,  and  all  busi- 
ness with  the  laterals,  both  in  maintenance  and  operation,  is  trans- 
acted by  their  respective  organizations,  independently  of  the  maiji 
canal  company.  The  geix'rrd  superintendent  i)f  the  latter  is  called 
in  only  to  aid  in  the  settlement  of  tlisfuites.  Contrary  to  the  idea  of 
separate  lateral  organizations,  in  the  Modesto  irrigation  district  the 
large  private  laterals,  buill  lo  open  pai  ticular  tracts  of  land  and  until 
rei'ently  numaged  independently  of  the  di-^trict,  have  now  lu'en  taken 
()ver  by  the  district  at  the  reipiol  (d'  the  irrigators,  as  it  is  believed 
that  the  water  will  be  divided  jnore  sntisfactorilv  bv  the  district. 
On  the  other  hand,  the  managers  of  the  two  Reclamation  Service 
I  r  i|(  w  already  described  are  looking  forward  to  the  time  wIumi  the 
users  on  iJm-  separate  lateral.-,  will  be  organized  foi-  waic?-  listribulitm, 
and  the  manager  on  the  Sunnyside  project  is  experimenting  already 
with  that  end  in  view. 

So  far  as  is  known,  the  most  complete  lateral  organizations  thus 
far  effected  are  those  on  the  Amity  Canal  in  Colorado,  which  were 
incorporated  separately  under  the  laws  of  that  State.  The  average 
acreage  under  these  nine  laterals  is  ti.OOO  acres.  The  laterals  were 
built  by  the  Amity  Canal  Company  but  were  transferivd  for  pur- 
poses of  maintenance  and  management  to  lateral  organizations  as  soon 
as  three  settlers  had  taken  up  holdings  and  begun  to  irrigate,  the  com- 
pany retaining  the  imasisigned  rights  in  the  laterals  pending  settle- 
ment of  the  areas  under  them.  This  plan  of  organization  is  somewhat 
similar  to  that  of  the  canals  in  the  Imperial  Valley  in  California, 
where  the  California  Development  Company,  {^ending  settlement, 
controls  unsold  stock  of  the  different  water  companies,  which  are 
virtually  organizations  of  the  large  laterals  of  a  larger  system.  ^  Very 
complete  and  efficient  lateral  organizations  are  also  in  operation  on 

canals  around  Fresno,  C^I. 

Lateral  organizations  having  complete  charge  of  water  deliveiy  are 
not  practicable  where  water  is  measured  and  sold  to  users  at  a  definite 
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qiiaiifitv  rate,  except  on  very  large  systems.  Under  such  conditions 
ihvvv  must  be  some  delinite  authority  in  control,  as  tliere  must  be  a 
biiigle  s^'stem  of  delivery  and  (■li:ir«j:os.  aj)i)licd  i'\ cry  where  alike. 
Where  water  is  proraUMl  and  eliarjres  assessed  annually,  liowovcr.  and 
(lie  svbtem  is  too  large  to  enable  the  superintendent  or  other  oliicer 
in  charge  to  supervise  delivery  perstmaily.  such  organizations  are  of 
much  value.  They  make  prorating  more  easy,  increase  the  intcre-t 
of  the  irrigatoi*s  in  the  management  of  the  systeiu.  thus  U-^senint; 
their  antag(misrn.  They  lijrhten  tlie  duties  of  the  superintendent  and 
at  the  same  tinu'  increase  his  etlici(Micv  in  juakiuix  proper  divisions 
bet^^* the  laterals  and  in  mamtamiug  the  main  channels  free  from 
breaks  and  obstructions, 

KEASTTSBinSin*  OF  WATER. 

Records  of  the  amount  of  water  delivered  to  individual  consumer? 
l>ecome  of  importance  as  soon  as  the  use  of  water  l>egins  to  crowd 
ihe  available  supply,  so  that  it  becomes  ne<!essarv  to  limit  ench  irri- 
gator to  the  amount  called  for  by  his  contract  or  his  right  in  the  canal. 
This  can  be  done  only  by  measuring  the  water  run  to  Internls.  on 
which  the  flow  is  proratetl  on  a  time  basis,  or  by  measurinii  tlie  water 
Tun  to  individual  consumers,  and  the  working  out  of  the  practical 
details  of  water  measurement  is  one  of  the  mo>t  dithcult  (piestions  of 
water  delivery.  Many  canals  irrigate  land  neailv  as  high  as  the  top 
of  the  water  running  in  them,  making  the  fall  or  head  si)  little  that  the 
use  of  mea^ui  ing  devices  is  impossible.  Tn  otlier  canals,  where  there 
is  sufficient  fall  or  iu-ad  to  use  measuring  devico.  tlicre  is  often  so 
much  fluctuation  in  the  flow  that  even  apjiroxiniate  accuracy  can  l>e 
obtain<'d  only  by  fiecjuent  readings  of  the  measuring  device  oi-  by  the 
use  of  autoukatic  registers.  The  latter  are  impracticable  for  use  on 
farm  laterals,  however,  because  of  their  cost  and  the  attention  and 
care  necosaiy  to  keep  tliem  working  accurately.  Tn  an  elforl  to 
overcome  l)oth  oi'  these  difiiculties  several  engineers  are  e.xi»eriHientiug 
with  original  water  meters,  designed  to  rneasuie  accurately  luulcr  vary- 
ing heads  with  a  niininiuni  U)ss  of  head,  to  be  capaltle  of  direct  readini: 
in  a  definite  unit  ol"  <pianlity.  ami  to  Ix?  constructed  ami  installed  at  a 
co.st  williin  the  reach  of  irrigators,  T^ntil  some  such  device  is  per- 
fe<'ted  and  nnnle  available  iirigator>  nnist  get  along  with  the  more  or 
le.s.>>  unsatisfactory  de\  ice.-,  now  in  u>e.  Technical  desc  riptions  of  these 
nniy  be  found  in  various  bullet in>.  published  by  this  Office  and  the 
different  ngrieultural  expt?riment  stations,  as  well  as  in  iKK)ks  on 
irrigation  engijieering."    It  migiit  be  stilled  here,  however,  tiiat  when 

"  Colorado  Stn.  Rul.  27 ;  Montana  Sta.  Buls.  34  aod  72;  Wyoming  Sta.  Bui,  ,'i3; 
"  SiKK-ial  iTistrnctinn.s  to  Watcruiastera*"  State  engineer  Utah,  IS98;  D,  &  Dept. 
Agr.,  Ottite  Kxpt.  Sttts.  Bul.  86. 
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(he  fall  w  ill  iwriuit,  the  ("ipolletti  weir  i-  one  oi  the  most  sutiisfactory 
devi(  OS  knt)\vn.  As  stnted  in  the  dehci  ipt  ion  (if  the  .Siinnyside  project, 
the  device  is  s])ri  liilly  valuable  where  the  Uueiiiation  in  the  cannl  flow 
is  not  jrreat.  When  the  fall  is  very  .small  and  the  lluctuaiion  con- 
siderable, some  form  of  submerged  orifice  is  most  desirable,  as  it  will 
measnie  with  the  least  loss  of  head  and  with  the  least  inaccuracy 
under  ciianging  head  of  any  device  in  u»e. 

G0HCLV8I01I8. 

The  management  nf  irrigation  enterprises  is  one  of  the  mo=t  tmit- 
fn!  subjects  of  in<)uirv  in  ihf  whole  Held  of  ajrricultnral  economy. 
The  pMl)lio  is  interested  in  it  tlirough  its  desire  to  see  the  best  eco- 
nomic and  business  principles  applied  in  the  use  of  one  of  the 
count r3''s  riciiest  resources.  The  irrigator  is  interested  in  it  through 
the  close  relation  it  bears,  in  the  ca->e  of  his  own  canal,  to  his  own 
income.  Those  seeking  employment  ai  e  interested  in  it  because  of  the 
field  it  otiers  for  a  profitable  and  ii^efnl  liv»'lihood. 

Water  delivery  is  the  part  of  irrigation  management  that  comes  in 
closest  tonch  with  the  man  who  is  using  the  water,  and  is  therefore 
the  part  in  which  he  is  most  immediately  interested.  The  superin- 
tendent and  the  ditch  tender  are  the  ones  who  bring  hin»  his  <npply 
of  water,  and  anything  that  will  help  them  in  perfecting  and 
executing  their  ])lan  of  delivery  is  of  direct  benefit  to  him. 

This  bulletin  presents  facts  regarding  water  deliverv  in  the  dif- 
ferent States  and  Territories  to  assist  in  nnddng  tiie  application  of 
the  best  principles  more  general.  While  many  delivery  systems  are 
admirable  and  show  careftd  regard  for  order  and  rlliciency.  few.  if 
any.  of  them  are  entirely  sat i'- factory  to  their  m  i ii;i«rers  or  are  the 
best  that  will  l>e  attained.  They  ulier  practical  sugge>tions.  how- 
ever, to  any  irri<:atinn  manager  who  is  arranging  a  plan  of  delivery. 
Especially  suggestive  are  (he  plan>  and  details  that  iia\<'  been  worked 
out  in  the  delivery  systems  (jf  the  \n'>l  camilN  in  southern  California; 
of  such  canals  as  the  North  Pondre,  the  Larimei-  County,  and  the 
Consolidated  Home  Supply  canal-  in  noithern  Coloiado;  <d'  the 
Bear  River  Canal  in  Utah;  of  the  Northern  Canal  in  New  Mexico: 
and  of  the  j)rojerts  of  the  Keclannition  Ser\  iee.  On  most  systems 
the  details  in  force  are  original  with  tbeii  -iij>eiintendents  or  man- 
agers rather  than  copies  of  detail^  perfected  elsewheie.  The  ceiitral 
ideas  howe\er.  have  been  dexdoped  in  nnuiy  •.eelitms.  -ttm*  limes 
independently  of  the  develojiim^nt  of  the  .-ame  ideas  elsewliere, 

sometimes  a?»  an  outgrowtii  of  what  oiliers  had  done. 
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